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LETTER OF TRANSMITTAL.

NATIONAL ACADEMY OF SCIENCES,
Washington, D. C., January 20, 1922.
Sir: I have the honor to transmit to you herewith the report of
the president of the National Academy of Sciences for the last half
of the fiscal year ended June 30, 1921.

Very respectfully,
Cuarces D. WarLcorr,

President.

Hon. Canvin CooLingk,
Vice President of the United States.
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ACT OF INCORPORATION.

AN ACT To incorporate the National Academy of Sciences.

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled, That Louis Agas-
siz, Massachusetts; J. H. Alexander, Maryland; S. Alexander, New
Jersey; A. D. Bache, at large; F. B. Barnard,! at large; J. G. Bar-
nard, United States Army, Massachusetts; W. H. C. Bartlett, United
States Military Academy, Missouri; U. A. Boyden,* Massachusetts;
Alexis Caswell, Rhode Island; Willi#m Chauvenet, Missouri; J. H.
C. Coffin, United States Naval Academy, Maine; J. A. Dahlgren,?
United States Navy, Pennsylvania; J. D. Dana, Connecticut ; Charles
H. Davis, United States Navy, Massachusetts; George Englemann,
Saint Louis, Missouri; J. F. Frazer, Pennsylvania; Wolcott Gibbs,
New York; J. M. Giles,* United States Navy, District of Columbia;
A. A. Gould, Massachusetts; B. A. Gould, Massachusetts; Asa Gray,
Massachusetts; A. Guyot, New Jersey; James Hall, New York;
Joseph Henry, at large; J. E. Hilgard, at large, Illinois; Edward
Hitchcock, Massachusetts; J. S. Hubbard, United States Naval
Observatory, Connecticut; A. A. Humphreys, United States Army,
Pennsylvania; J. L. Le Conte, United States Army, Pennsylvania;
J. Leidy, Pennsylvania; J. P. Lesley, Pennsylvania; M. F. Long-
streth, Pennsylvania; D. H. Mahan, United States Military Academy,
Virginia; J. S. Newberry, Ohio; H. A. Newton, Connecticut; Ben-
jamin Peirce, Massachusetts; John Rodgers, United States Navy,
Indiana; Fairman Rogers, Pennsylvania; R. E. Rogers, Pennsyl-
vania; W. B. Rogers, Massachusetts; L. M. Rutherford, New York;
Joseph Saxton, at large; Benjamin Silliman, Connecticut; Benjamin
Silliman, junior, Connecticut; Theodore Strong, New Jersey; John
Torrey, New York; J. G. Totten, United States Army, Connecticut;
Joseph Winlock, United States Nautical Almanac, Kentucky ; Jeffries
Wyman, Massachusetts; J. D. Whitney, California; their associates
and successors duly chosen, are hereby incorporated, constituted, and
declared to be a body corporate, by the name of the National Acad-
emy of Sciences.

Sec. 2. And be it further enacted, That the National Academy of
Sciences shall consist of not more than fifty ordinary members, and
the said corporation hereby constituted shall have power to make its

1The official list of members gives the name of F. A, P. Barnard.
2 Declined.
3 The official list of members gives the name of J. M. Gillis.
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ACT OF INCORPORATION. v IX

own organization, including its constitution, by-laws, and rules and
regulations; to fill all vacancies created by death, ‘resignation, or
otherwise; to provide for the election of foreign and domestic mem-
bers, the division into classes, and all other matters needful or usual
m such institution, and to report the same to Congress.

SEC. 8. And be it further enacted, That the National Academy of
Sciences shall hold an annual meeting at such place in the United
States as may be designated, and the Academy shall, whenever called
upon by any department of the Government, investigate, examine,
experiment, and report upon any subject of science or art, the actual
expense of such investigations, examinations, experiments, and re-
ports to be paid from appropriations which may be made for the
purpose, but the Academy shall receive no compensation whatever
for any services to the Government of the United States.

Soromon Foork,
President of the Senate pro tempore.
Garusaa A. Grow,
Speaker of the House of Representatives.

Approved, March 3, 1863.
ArraaAM LINCOLN, President.

AMENDMENTS.
AN ACT To amend the act to incorporate the National Academy of Sciences.

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled, That the act to
incorporate the National Academy of Sciences, approved March
third, eighteen hundred and sixty-three, be, and the same is hereby,
so amended as to remove the limitation of the number of ordinary
members of said Academy as provided in said act.

Approved, July 14, 1870.

AN ACT To authorize the National Academy of Sciences to receive and hold
trust funds for the promotion of science, and for other purposes.

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled, That the National
Academy of Sciences, incorporated by the act of Congress, approved
March third, eighteen hundred and sixty-three, and its several sup-
plements, be, and the same is hereby, authorized and empowered to
receive bequests and donations and hold the same in trust, to be
applied by the said Academy in aid of scientific investigations and
according to the will of the donors.

Approved, June 20, 1884.
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AN ACT To amend the act authorizing the National Academy of Sciences to
receive and hold trust funds for the promotion of science, and for other
purposes.

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled, That the act to
authorize the National Academy of Sciences to receive and hold
trust funds for the promotion of science, and for other purposes,
approved June twentieth, eighteen hundred and eighty-four, be, and
the same is hereby, amended to read as follows:

“That the National Academy of Sciences, incorporated by the act
of Congress approved March third, eighteen hundred and sixty-three,
be, and the same is hereby, authorized and empowered to receive, by
devise, bequest, donation, or otherwise, either real or personal prop-
erty, and to hold the same absolutely or in trust, and to invest,
reinvest, and manage the same in accordance with the provisions of
its constitution, and to apply said property and the income arising
therefrom to the objects of its creation and according to the instruc-
tions of the donors: Provided, however, That the Congress may at
any time limit the amount of real estate which may be acquired and
the length of time the same may be held by said National Academy
of Sciences.”

Sec. 2. That the right to alter, amend, or repeal this act is hereby
expressly reserved.

Approved, May 27, 1914.




ANNUAL REPORT OF THE NATIONAL ACADEMY
OF SCIENCES.

MEETINGS OF THE NATIONAL ACADEMY.
ANNUAL MEETING.

The annual meeting of the Academy was held at the Smithsonian
Institution in Washington, April 25, 26, and 27, 1921.
Eighty-one members and one foreign associate were present, as

follows:

Abbot, Charles G.
Abel, John J.
Adams, Walter S.
Aitken, Robert G.
Ames, Joseph S.
Angell, James R.

Armsby, Henry P.

Bell, A. Graham
Benedict, F. G.
Birkhoff, G. D.
Boas, Franz
Bridgman, P. W,
Carty, John .J.
Cattell, J. McK.
Clarke, F. W.
Clarke, J. M.
Cross, Whitman
Curtis, H. D.
Dall, William H.
Davenport, C. B.
Davis, Wm. M.
Day, Arthur L.
Dickson, L. E.
Donaldson, H. H.
Duane, William
Dunn, Gano
Durand, Wm. F.

\

MEMBERS.

Fewkes, J. Walter
Flexner, Simon
Freeman, John R.
Hale, George E.
Hall, Edwin H.
Harper, R. A.
Holmes, W. H.
Howard, L. O.
Howe, Henry M.
Howell, W. H.
Hunt, Reid.
Jennings, H. S.
Jones, Lewis R.
Kemp, James F.
Kohler, E. P.
Leith, C. K.
Lewis, G. N.
Lillie, F. R.
Lusk, Graham
McClung, C. E.
McCollum, E. V.
Mark, Edward L.
Mendel, L. B.
Mendenhall, C. E.
Merriam, C. H.
Merriam, J. C.
Merritt, Ernest

Millikan, R. A.
Moulton, F. R.
Nichols, E. F.
Noyes, Wm. A.
Osborn, H. F.
Osborne, T. B.
Pearl, Raymond
Ransome, F. L. °
Reid, H. Fielding
Rosa, Edward B.
Schlesinger, Frank
Schuchert, Charles
Setchell, Wm. A.
Smith, Erwin F.
Stebbins, Joel
Stieglitz, Julius
Stratton, S. W.
Taylor, D. W.
Trowbridge, Augustus
Ulrich, Edward O.
Veblen, Oswald
Walcott, Charles D.
Webster, Arthur G.
‘Welch, William H.
‘White, David
Wilson, E. B.
Woodward, R. S.

FOREIGN ASSOCTATE.
Adams, Frank Dawson N

The National Academy of Sciences at the autumn meeting pre-
ceeding the annual meeting included in this report took final action
in the changing of the fiscal year of the Academy from the calendar
year to correspond with the fiscal year of the United States Govern-
ment. This action was taken in view of the increased activities on
account of the work of the National Research Council, which had

1
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changed its fiscal year. This report is for the period from January
1, 1921, to June 30, 1921, and each of the succeeding reports will be
from July 1 to June 30 of the following year.

BUSINESS SESSIONS.

The annual report of the president, containing that of the treasurer
for the calendar year 1920, in printed form, was presented, accepted,
and distributed to members.

ANNOUNCEMENT OF DEATH.

Henry Andrews Bumstead, elected 1913, died December 31, 1920, biography
assigned to B. B. Boltwood.

APPOINTMENTS TO SECTIONS AND COMMITTEES.

Sections.—Augustus Trowbridge, acting chairman of the section of physics, to
succeed H. A. Bumstead, deceased, term expiring 1923. Arthur L. Day to suc-
ceed John M. Clarke as chairman of the section of geology and palaeontology,
term expiring 1924. L. H. Bailey to succeed Erwin F. Smith as chairman of
the section of botany, term expiring 1924,

Committees—Henry Draper fund: C. G. Abbot to succeed himself, term expir-
ing 1926.

J. Lawrence Smith fund: F. W. Clarke to succeed R. W. Wood, term expir-
ing 1926.

Comstock fund: R. A. Millikan to succeed himself, term expiring 1926.

Marsh fund: Charles Schuchert to succeed himself, term expiring 1924 ; John
M. Clarke to succeed H. A. Bumstead, term expiring 1923.

Murray fund: William H. Dall to succeed himself as chairman and member,
term expiring 1924. :

Marcellus Hartley fund: H. F. Osborn and M. I. Pupin, each to succeed him-
self, terms expiring 1924.

Mary Clark Thompson fund: H. F. Osborn to succeed himself, term expiring
1924.

Auditing committee: Arthur L. Day, Whitman Cross, L. O. Howard.

Tellers to count preference ballot: J. M. Clarke, Whitman Cross, Charles B.
Davenport.

Delegates.—T. C. Mendenhall to semicentennial of the Ohio State University,
October 13 and 14, 1920. Rear Admiral David W. Taylor, United States Navy,
to centennial of the University of Virginia, May 31 to June 3, 1921. H. H. Don-
aldson, W. M. Davis, and Edgar F. Smith, to the annual meeting of the American
Academy of Political and Social Science, Philadelphia, May 13 and 14, 1921.
E. B. Van Vleck to the inauguration of Lotus Delta Coffman as president of the
University of Minnesota, May 13, 1921.

REPORT OF THE TREASURER.

The report of the treasurer was presented in printed form and
approved.
REPORT OF THE HOME SECRETARY.
The home secretary presented the following report, which was
accepted :

The PRESIDENT OF THE NATIONAL ACADEMY OF SCIENCES.

Sir: I have the honor to present the following report of the publications and
membership of the National Academy of Sciences for the year ending April 25,
1921,
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Of the Memoirs of the National Academy of Sciences, volume 14, fifth memoir,
Tables of the Exponential Function and of the Circular Sine and Cosine to
Radian Argument, by C. E. Van Orstrand, has been completed and distributed.
The third memoir of volume 14, Tables of the Minor Planets, by A. O. Leusch-
ner, A. E. Glancy, and S. H. Levy, is now in page proof and will be issued at
an early date.

Volume 15 is complete in three parts, all of which are devoted by Psycho-
logical Examining in the United States Army, edited by Robert M. Yerkes. This
rmeemoir has gone in for final printing and is expected to be issued in a few
days. This is also true of the first three memoirs of volume 16, Lower Cali-
fornia and its Natural Resources, by E. W. Nelson, first memoir; Studies upon
the Life Cycles of the Bacteria. by F. Lohnis, second memoir; and A Recalcu-
lation of the Atomic Weights, by F. W. Clarke, third memoir. All of these
are expected to be issued and distributed within a short time.

No biographical memoirs have been published since the last annual meeting,
as the funds for this purpose were exhausted. Manuscripts for the following
biographies are now in the hands of the Home Secretary, and notwithstanding
the present lack of funds and discouraging industrial conditions it is hoped
that at least a few may be sent in for printing at an early date:- Simon New-
comb, by W. W. Campbell, bibliography by R. C. Archibald; Richmond Mayo-
Smith, by Edwin R. A. Seligman; Samuel Hubbard Scudder, by Alfred G.
Mayor; Samuel Wendell Williston, by Richard S. Lull; George Jarvis Brush,
by Edward S. Dana ; and Charles Richard Van Hise, by T. C. Chamberlin.

Manuscript for The Tectonic Conditions Accompanying the Intrusion of
Basic and Ultrabasic Igneous Rocks, by . N. Benson, to be published as an
academy memoir, is in the hands of the home secretary, awaiting more favor-
able printing conditions, as are also The Vegetation of the Alpine Region of
the Rocky Mountains in .Colorado, by Theodore Holm ; Osteology of the Rep-
tiles, by S. W. Williston; and American Oaks, by William Trelease.

Publication of the report of the commitiee of the National Academy of Sci-
ences on the Panama Canal slides has been approved by the President of the
United States and is now in the hands of the committee for examination before
being sent to the printer.

Since the last meeting I have to report the death of one member; Henry
Andrews Bumstead, died December 31, 1920. This leaves an active member-
ship of 186 members, 1 honorary member, and 36 foreign associates.

C. G. AsBot, Home Secretary.

RESEARCH FUNDS.

THE JOSEPH HENRY FUND,

The following recommendation from the council regarding the
Joseph Henry fund was approved:

That as the death of Miss Caroline Henry on November 10, 1920, has removed
the last surviving heir of Joseph Henry to the income of the Joseph Henry fund,
the president be authorized, after he is satisfied as to the status of the fund,
to approve the account of the Pennsylvania Co. for insurances on lives and
granting of annuities rendered January 13, 1921, and execute the accompanying
reiease to that company as trustee of the Joseph Henry Fund under deed by
Joseph Patterson, George W. Childs, and Fairman Rogers, dated June 3, 1878,
held by that company in trust to pay over the income to Harriet A. Henry,
Mary A. Henry, Helen L. Henry, and Caroline Henry, and after the death of
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the last survivor, the principal to the National Academy of Sciences, and that
the academy accept the bonds as listed and cash for the mortgages at their
face values.

The president was authorized to appoint a committee of five to
administer the trust fund known as the Joseph Henry fund, and
appointed as members of this committee W. F. Durand, chairman;
Arthur L. Day, J. C. Merriam, Charles B. Davenport, and C. E.
MecClung.

REPORT OF THE DIRECTORS OF THE BACHE FUND.

Since the annual meeting of the academy in April, 1919, the following grants
have been made:

No. 222, C. H. Warren, Massachusetts Institute of Technology, Cambridge,
Mass., $500. To defray expense of chemical analysis in the study of igneous
rocks from Massachusetts.

No. 223. W. Lindgren, Massachusetts Institute of Technology, Cambridge,
Mass., $500. For chemical analyses of samples used in a study of additions and
losses that limestones (from Bingham, Utah) have suffered in contact meta-
morphism.

No. 224. T. H. Goodspeed, University of California, Berkeley, Calif.,, $500.
For photographic records and illustration, over a period of three years, for a
study of Nicotiana in respect to Mendelian inheritance, of quantitative inheri-
tance, of inheritance of inter-specific hybrids, and of the nature of bud variation.

No. 225. Frank P. Underhill and L. B. Mendel, Yale University, New Haven,
Conn., $1,000. For investigations on deficiencies in nutrition.

No. 226. Gilbert N. Lewis, University of California, Berkeley, Calif., $500.
For the computation of chemical constants.

No. 227. H. W. Norris, Grinnell College, Grinnell, Towa, $300. (1) For the
investigation of the nervous system of the Elasmo branch fishes; (2) for the
study of the Ganoid fishes. £

No. 228. Preston Edwards, Laboratory of Physics, Johns Hopkins University,
Baltimore, Md., $750. For investigations in acoustics.

The directors of the Bache fund have voted to transfer to capital $1,000 of
the accumulated income, which brings the capital of the fund to $60,000.

The above grants practically exhaust the income available until about Sep-
tember, 1921, when the income will begin to exceed the requirements for grants
thus made.

The undersigned resigns as a director of the fund on April 27, 1921, at the
close of the annual meeting.

E. B. Frost, Chairman.

Reports of previous grants have been received as follows:

Nos. 192-203. The researches on igneous rocks of our fellow member of the
academy, Prof. J. P. Iddings, have been ended by his untimely death. The
chemical analyses had been completed for him, however, and the thin sections
were prepared and are now at the National Museum. It is presumably quite
feasible for the research to be continued by some other expert. The petrographic
microscope bought from the grant has been deposited with the home secretary.

No. 193. Charles A. Kofoid, University of California. The work is in progress.
one section being nearly ready for final MS.

No. 211. George H. Shull, Princeton University . The appropriation prevented
the interruption of the genetical investigations, which are still in progress. The
results have not yet been published.
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No. 212. Arthur G. Webster, Clark University. An introductory report was
read at the meeting of the academy in 1920 ; another in preparation.

No. 213. D. S. Johnson, Johns Hopkins University. Sections are being made
and studied of the Jamaican liverworts. Results promise to be important, not
yet published.

No. 214. Carl H. Eigenmann, University of Indiana. Results published in
Memoirs of the Museum of Comparative Zoology, Harvard, vol. 43, parts 1 and 2.

No. 215. H. W. Norris, Grinnell College. The nerves of Amia and Lepidosteus
have been worked out and plotted in detail ; many drawings, complete for pub-
lication.

No. 216. Asa A. Schaeffer, Knoxville, Tenn. Preliminary note published in
Anatomical Record, vol. 20, p. 184, 1921. Research is still in progress, but de-
layed by difficulty in purchasing apparatus. '

No. 217. J. C. Jensen, University Place, Nebr. Research delayed by difficulty
in securing apparatus, but still in progress.

No. 218. H. Nort, Gouda, Holland. The counts have been completed of the
stars on the Franklin-Adams charts in the northern milky way between 410°
and —10° of galactic latitude, and first list of suspected variable stars has been
sent for publication. An additional grant is desired.

No. 219. H. G. Barbour, Yale School of Medicine. Preliminary results have
been published in Proceedings of the National Academy of Sciences and the
Proceedings of the Society for Experimental Biology and Medicine. The re-
search is near conclusion. b

No. 220 (supplementing No. 214). With this grant Dr. William Ray Allen
was sent to Lima, Peru, whence he crossed the Andes in making his collections
of fishes. Publications have been made in several places of the results of
these explorations, of which only a small part of the cost was paid by the
grant from the Bache fund.

No. 221. William Bowie, United States Coast and Geodetic Survey. The
grant was not used in 1920, as Congress made a small apprepriation for main-
taining the International Latitude Observatory at Ukiah, Calif, It will prob-
ably be needed during May and June, 1921.

No. 222, C. H. Warren, Massachusetts Institute of Technology. The research
on pigmatite and fine granites of Cape Ann is in progress. Five analyses of
rocks are completed and the microscopic and field study nearly finished and
probably will be ready for publication in the summer.

No. 223. W. Lindgren, Massachusetts Institute of Technology. Eight analy-
ses of rocks have been completed and research is in progress.

No. 224, T. H. Goodspeed, University of California. Research is in progress
and data are being accumulated.

Report received and recommendations approved.

REPORT OF THE TRUSTEES OF THE WATSON FUND.,

The trustees of the Watson fund recommend that an additional grant of $500
from the Watson fund be made to Prof. John A. Miller, of Swarthmore Col-
lege, for the continuation of his investigation of parallaxes. Previous grants
have been used in paying part of the salary of an assistant who has devoted
her time to observing at the telescope and measuring parallax plates and
making computations for them. The parallaxes of 50 additional stars are
ready to go to press.

An additional grant of $300 to aid Prof. Herbert C. Wilson, of Carleton
College, Northfield, Minn., in the determination of photographic positions of
the Watson asteroids and of certain other minor planets, is recommended.
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Mr. Wilson has furnished many valuable positions for the testing and improv-
ing of the tables of the Watson asteroids. Support of his work was tempo-
rarily discontinued last year, in anticipation of the adoption of an inter-
national program of observation by the International Astronomical Union.
For theoretical purposes, it seems important, however, to secure in the near
future observations of some of the Watson asteroids as well as of other theo-
retically important minor planets.

The condition of the fund as of March' 31, 1921, is as follows:

{H SR T T  Tad UE 0  khlrahir . gl e e et st Minirmien Joiret Mistisondnioad $643. 85
Invested: come=m il S I S aOry R i A e rnoii Wit O 1, 780. 00
Uninvested eapital Seonin R T Sl e s S B A et 23.75
Invested ' (720 03007 ) Llemialt ot pide el i P R el Sl 1 ohi e e e it 24, 976. 25

A. O. LEUSCHNER, Chairman.
Report received and recommendations approved.

REPORT OF THE DIRECTORS OF THE WOLCOTT GIBBS FUND.

After their last report had been presented to the academy, the directors of
the Wolcott Gibbs fund for chemical research received from Prof. R. L. Datta,
University College of Science, Calcutta, an account of his work under grant 8
on the replacement of sulphonic groups by halogens. The paper on this subject
by him and J. C. Bhownik, now ready for publication, contains painstaking
studies of 34 compounds, which show that in many cases the results are better
than those obtained by the ordinary methods. Grant 8 is now closed.

During the past year two appropriations have heen made: Grant 9—$500 to
Prof. W. D. Harkins, of Chicago University, for the construction of an accurate
positive ray apparatus to be used in determining atomic weights in the search
for isotopes of the elements. In his annual report Prof. Harkins states that
the first steps have been taken in this work. Grant 10—$300 to Prof. R. L.
Datta, University College of Science, Calcutta, to provide material for his
researches on the temperature of explosion of endothermic substances. One
hundred dollars of this grant has been sent to him already, the remaining $200
. will follow, when a sufficient amount of income from the fund has been
accumulated.

The following reports have been received of work under the grants not yet
closed :

Grant 4 (for potentiometer). Prof. Harkins was allowed by vote of the di-
rectors to transfer the unexpended balance of his grant, $92, to grant 9, and
grant 4 is closed after yielding three excellent papers already reported.

Grant 7 (for air pumps). Prof. Harkins reports that three papers have been
published under this grant. The properties of subsidiary valance groups:
I. The molecular volume relationships of the hydrates and ammines of some
cobalt compounds. II. Subsidiary group mobility as studied by the heat de-
composition of some cobalt ammines. By Clark, Quick, and Harkins, Journal
of the American Chemical Society, 42:2483-98 (1920). An apparent high
pressure due to adsorption, the heat of adsorption, and the density of gas
mask charcoals. By W. D. Harkins and D. T. Ewing. Proceedings, National
Academy of Sciences, 6:49-56 (1920.

Grant 6 (for atomic weight researches). Prof. Baxter, of Harvard Uni-
versity, reports progress on the different lines of work undertaken as follows :

I. The Atomic Weight of Cadmium. The paper on this subject with C. H.
Wilson has been sent to the Journal of the American Chemical Society.

II. Impurities of Silver and Todine. The paper on this subject is essentially
ready for publication, but has been delayed in order that it may appear with
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the others, which take up the criticisms of Prof. P. A. Guye upon the Harvard
methods of determining atomic weights.

III. Atomic Weight of Arsenic. It is hoped that the work with Prof. Yontz
on this subject, interrupted by the war, will be finished in the coming summer.
Meanwhile Mr. Dorcas is studying the preparation and analysis of arsenious
chloride.

IV. Atomic Weight of Mércury. Dr. H. E. Wells has continued the work on
mercuric chloride begun by Kobayaskl The results confirm the present ac-
cepted value for mercury. it

V. Atomige Weights of Silicon and Boron. A Gaede vacuum pump has been
bought (leaving a balance of only $4.01). This has proved so effective that
there is a good prospect of finishing the work on boron silicon and arsenic in
the coming year.

The bursar reports that the unexpended income of the fund on March 31,
1921, amountéd to $500 invested and $170.88 uninvested. This latter sum is
covered by grant 10. :

C. L. JACKSON.

Epcar F. SMITH.

T. W. RICHARDS.
Report received and recommendation approved.

REPORT OF THE HENRY DRAPER COMMITTEE. ki

The Draper Committee has unanimously recommended that the Draper gold
medal be awarded to Dr. Pieter Zeeman, professor of physics in Amsterdam
University, for his discovery of the so-called Zeeman effect and for its appli-
cations to researches -in magneto-optics, and this recommendation has been
confirmed by the academy. The reasons governing the recommendation are
set forth in an attached statement.

No awards from the Draper fund have been made in the current year. The
financial condition of the fund on March 31, 1921, was as follows:

Invested capital____ i $10, 000. 00
Invested income z 917. 50
ninvestedificome MU RIS T f N L B CROVERHIDETG B e Bt 735. 99

The sum available for the promotion of research was $1,653.49.

W. W. CaMmPBELL, Chairman.
April 19, 1921.

Report received and recommendation approved.
REPORT OF THE DIRECTORS OF THE GOULD FUND,

The only grant from the fund during the current year is one for $1,000 to Mr.
Benjamin Boss for the support of the Astronomical Journal. In the deed of
gift Dr. Gould expressed the desire that the Astronomical Journal be supported
from this fund, so far as is necessary.

The condition of the fund is at present as follows:

Invested capital LR MU S A Ve i S e S DS $19, 992. 50
Uninvested capital__________ e e e R 7. 50
Invested income _______ 15 N S 7.010. 00
Uninvested income________ S g N e e B 232. 16

F. R. MOULTON.

E. E. BARNARD.

R. S. WOODWARD.
Report received.

86660°—22——2
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REPORT OF THE COMMITTEE ON THE J. LAWRENCE SMITH FUND.

The committee has the honor to submit the following report for the last year:

No application for aid in any new investigation has been received during
the year.

As was reported a year ago, certain results of the investigation of meteor
trains conducted by the late C. C. Trowbridge, with the aid of grants from the
J. Lawrence Smith fund, have been embodied in four papers by Mabel Weil
and transmitted to this committee. These papers have been critically examined
by Frank Schlesinger, a member of the committee, who reports that they are
well worthy of publication but that some revision and editorial work is de-
sirable. This will require conference with Miss Weil and clerical assistance,
involving some expense. If this outlay can be provided for, Prof. Schlesinger
will undertake the editorial preparation of these papers for publication.

It seems to the committee desirable that the results of Prof. Trowbridge’s
work should be published in the Proceedings of the National Academy. It also
appears appropriate that the cost of editing the manuseripts by Miss Weil
and a material part of the cost of publishing them in the Proceedings be met
by a grant from the income of the J. Lawrence Smith fund.

It is recommended that the Academy authorize the chairman of the com-
mittee on the J. Lawrence Smith' fund to approve vouchers for expénditures
incurred in the editing and publication in the Proceedings of the Academy of
papers by Mabel Weil, presenting results of researches on meteor trains by
C. C. Trowbridge, in the total sum of $300, or as much thereof as may be
necessary. 2

The grant of $400, made in 1917 to Dr. George P. Merrill, United States
National Museum, in aid of the chemical study of certain meteorites has not
bheen entirely expended. Further investigations under this grant are now being
planned. ;

The observation of meteor paths and radiants and the computation of para-
bolic orbits, an investigation under the direction of S. A. Mitchell, by C. C.
Olivier and others, which has been supported through a term of years by grants
aggregating $2,000 from the J. Lawrence Smith fund, has reached the point
of publication of results. A discussion by C. C. Olivier of 22,000 observations,
made prior to 1919, is now in press, to appear as a publication of the Leander
McCormick Observatory of the University of Virginia.

On April 1, 1921, the available income of the Smith fund was $4,201.35,
of which $1,641.35 is in cash and the remainder invested. The only liability
is an unpaid grant of $500 to S. A. Mitchell.

Respectfully,
WHaITMAN CRrOSS, Chairman.

April 25, 1921.
Report received and recommendation approved.
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) 2138 BANCROFT PLACE,
Washington, D. C., June 30, 1921.

Members of the committee on the J. Lawrence Smith fund.

GENTLEMEN : T inclose a copy of the annual report submitted at the April
meeting of the Academy.

The most interesting point is with regard to the appropriation of $300 to
aid in preparation and publication of Miss Weil’s papers. I explained the situa-
tion and stated definitely that the committee were unanimous in the belief that
it was a proper and wise use of the Smith fund income to aid in the publication
of results of investigation whenever conditions seemed, in the opinion of the
committee, to make such expenditure desirable.

‘There was some discussion, no direct opposition, and, in putting the motion
to approve the report, President Walcott pointed out that approval practically
made a general precedent, to which he saw no objection. There was no dis-

. Senting vote.

Under the approved recommendation, the expenses of Dr. Schlesinger in con-
ferring with Miss Weil and in otherwise preparing her manuscripts can be
met and a substantial contribution made toward cost of publication in the
Proceedings.

On April 1, 1921, the available income of the Smith fund was $4,201.35, of
which $1,641.35 is in cash and the remainder invested. The only liability is
an unpaid grant of $500 to S. A. Mitchell,

Sincerely
: WHITMAN CROSS,

Chairman, Committee on the J. Lawrence Smith Fund.
Report received and special appropriations approved. "
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REPORT OF THE .OOHMITTEE ON THE COMSTOCK FUND.

On behalf of the committee in charge of the Comstock fund, I beg to report:

(@) That the treasurer announces, as of March 31, 1921, an uninvested income
of $1,587.77. }

(b) That the second award of the Comstock prize having been made in 1918,
the next award will be due in 1923, and a recommendation from the committee
may be expected at the fall meeting of the academy in 1922.

EpwArp L. NicHOLS, Chairman.

Report received. :
REPORT OF THE COMMITTEE ON THE ELLIOT FUND.

Your committee on the award of the Elliot medal and honorarium for the
year 1919 desires to recommend shat the award be made to Robert Ridgway,
in recognition of his classic work, Birds of North and Middle America, of which
Part VIII is the basis of the proposed award.

We are enabled to present herewith a letter (Jan. 29, 1921) by the dean of
American zoologists, Dr. J. A. Allen, with a report on Ridgway’s work, which
presents more fully than we can why Dr. Ridgway should receive this special
recognition by the National Academy of Sciences.
A CHARLES D. WALCOTT.
FrEDERIC A. Lucas.
HeNrRY FAIRFIELD OSBORN.
Report received.

REPORT OF THE COMMITTEE ON THE MARSH FUND.

The members of the Marsh fund committee, John M. Clarke, Charles Schu-
chert, and J. C. Merriam, met at the Astor Hotel, New York City, on Saturday,
April 9, 1921, for a consideration of grants suggested to the committee for the
year 1920-21. Preliminary to the discussion of the recommendations for
grants, Mr. Merriam, chairman of the committee, presented the following state-
ment of funds available for the current year:

“As chairman of the Marsh fund, National Academy of Sciences, you are
advised of the condition of that fund as of March 31, 1921, as follows:

Uninvested income $1, 812. 57
Invested income i e 150. 00
Uninvested capital_____ Bk’ s Lo

Tnvested! eapltal- i ol =f chiia e b 20, 000. 00

“To the original capital bequest of $10.000 the academy has added interest
received from the estate and has authorized the increase of the fund to $20,000
by annual additions from income, and the fund has now reached the authorized
amount by the addition of $500 on February 1, 1920.”

Considering the sum available, it was deemed by the committee desirable to
use a part of the uninvested income for the present year in grants.

After considering the proposals for grants presented to the committee, the
following assignment of funds was approved :

C. W. Gilmore, associate curator of the division of palaeontology, United

States National Museum. Grant for the purpose of studying the ex-

tinet lizards pertaining to the order of Sauria, with a view to the prepa-

ration of a monographic study of this group__ $400
Dr. Carl O. Dunbar, of the Peabody Museum, Yale University. Grant for

the collection of fossil insects from the permian of America, with the

understanding that these collections shall be studied by Dr. Tillyard

of New Zealand, and that this work shall be conducted under the direc-

tion of Dr. Charles Schuchert 400

PR SIS SRS e
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Anna N. Tolhurst. Grant for stenographic and clerical labor in com-
pleting thn biography of alawpes Hall oo oi o iii T 0 8 = LI et $100
Dr. W. J. Sinclair, of Princeton University, Princeton, N. J. Grant for
researches on the fauna of the typical Oreodon Zone of Leidy in the
White River Oligocene &0 i 400
Monseiur Ferdinand Canu, of Versailles, France, and Dr. R. S. Bassler,
of the National Museum, Washington, D. C. Grant for the preparation
of materials ‘tor monographie’ gtadies: = 7 e nir vty Seth syl SNG i naiiig 400

J. C. MERRIAM, Chairman.
Report received and recommendations approved.

REPORT OF THE COMMITTEE ON THE MARY CLARK THOMPSON FUND.

The committee on the Mary Clark Thompson fund recommends that the first
award of the Mary Clark Thompson gold medal be made to Charles Doolittle
Walcott, Secretary of the Smithsonian Institution, Washington, D. C., for his
distinguished and unsurpassed contributions to the sciences of geology and
paleontology, at the annual meeting in April.

JoHN M. CrLARKE, Chairman.

FEBRUARY 23, 1921.

With the approval of 10 members of the council, the home secre-
tary presented the recommendation by mail to the academy. Unani-
mously approved.

BUILDING PLANS.

The plans prepared by Mr. Goodhue for the building of the Na-
tional Academy of Sciences and the National Research Council
reached Washington during the course of the annual meeting and
were placed on exhibition during the last day.

RECOMMENDATIONS FROM THE COUNCIL.

The following recommendations from the council were adopted :

That the election of new members and two members of the council be held
Wednesday morning, April 27, 1921.

That the American Security & Trust Co., of Washington, D. C., and Spencer
Trask & Co., of New York, be designated fiscal advisers of the academy for the
year 1921-22.

That the time and place of the autumn meeting, 1921, be left to the president
and home secretary with power.

That the annual dues for the first half of 1921 be $2.50, and for the fiscal
year July 1, 1921, to June 30, 1922, $10.

It was the understanding of the council, in connection with the
fixing of the annual dues, that only $5 of the annual dues of each
member would go to the support of the Proceedings and that the
remainder would be credited to the general fund.
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AMENDMENT TO RULES.

The following change in Rule V, section 1, was submitted from
the council :
Change Rule V, section 1, by striking out all of paragraph 1 ex-
cept the following:

The publication of the Proceedings shall be under the general charge of the
council, which shall have final jurisdiction upon all questions of policy relat-
ing thereto. The managing editor, who may be a nonmember of the academy,
shall receive a salary, which shall be fixed by the council.

Add the following:

The National Academy of Sciences and the National Research Council shall
cooperate in the publication of the Proceedings, beginning with Volume VII.

The management of the Proceedings shall be vested in an executive com-
mittee of three, consisting of the managing editor as chairman, for a term of
one year, of a representative of the Academy, and a representative of the Na-
tional Research Council, each to be appointed for a term of three years.

The editorial board shall consist of the home secretary and the foreign sec-
retary of the Academy, the chairman and the permanent secretary of the
National Research Council as ex-officio members, and in addition, of ten rep-
resentatives of the Academy and seven representatives of the Research Council,
these numbers corresponding to the number of sections of the Academy and
the number of divisions of science and technology of the Research Council.

Beginning with Volume VII, the operation of the Proceedings shall be placed
upon a budget basis, the size of the volume in any year to be determined by the
conditions of the budget, the equal amounts contributed by each organization
being determined by mutual agreement before the beginning of each calendar
year.

The managing editor of the Proceedings shall be appointed by the council of
the Academy and the executive board of the National Research Council upon
the nomination of the editorial board. '

HUMANISTIC SCIENCE.

The following statement of Mr. J. C. Merriam, as chairman of
the committee, on the possibility of adding to the membership of
the academy by further representation of eminent investigators in
humanistic science was considered and placed on file:

Dr. CHARLES D. WALcCoOTT,
President National Academy of Sciences.

DeAr Dr. WArLcorT: In response to your request for a statement concerning
" the possibility of adding to the membership of the National Academy by
further representation of eminent investigators in humanistic research, permit
me to present the following material for your use at the next meeting of the
council of the academy :

At a meeting of the council of the academy on April 27, 1919, the president
of the academy invited Dr. James H. Breasted to appear before the council
to present a communication from a special conrmittee of the American Oriental
Society regarding the feasibility of inviting a group of 50 or 60 men to
form a national academy of humanistic research under the charter of the
National Academy of Sciences, After discussion of the question at this meeting,
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it was moved to appoint a committee to consider a plan for carrying out a
national organization for humanistic research. The president appointed George
E. Hale, E. L. Thorndike, and J. C. Merriam, chairman, to censider this
question. i

At the annual meeting of the academy on April 26, 1920, this committee
reported on its investigation of the relation between the past work of the
academy and the field for scientific investigation in humanistic study. Atten-
tion was called to the desirability of developing in the academy a strong
group of men interested in the scientific aspects of humanistic research such
as are represented in phases of scientific application included in engineering
or medicine. It was proposed that the academy give careful consideration to
three possible methods by which investigators working through application
of scientific method in the humanistic field might advantageously be added to
the membership of the academy. These methods were as follows:

1. By additions to the section of anthropology and psychology.

2. By establishment of a special section of humanistic research to include
a small group comparable to the existing sections of the academy.

3. By formation of a division of humanistic research of the order and magni-
tude of the academy as now composed of representatives in the natural sciences,
assuming, however, that for many years to come the actual number of members
of the humanistic division would probably not exceed 50 to 100.

An additional or fourth suggestion involves the possible initiative on the
part of the National Academy of Sciences of a movement to call together a
group of representatives of humanistic research to form a new academy
coordinate with the National Academy of Sciences, but representing investiga-
tion in the humanistic fields.

The committee expressed its desire to have these several proposals discussed
by the academy, and recommended that after such review the question be con-
sidered further and more fully before the council of the academy. It was
hoped that the council would present before the academy such a plan as could
be presented for vote by the academy. .

Recommendations.—As chairman of the committee considering the question
of humanistic research I have interviewed many members of the academy in
the course of the past two years and have found much support for a view
accepting the appropriateness of representation in the academy for such
thoroughly scientific work as is carried on in the field of humanistic investiga-
tion. This type of study may well accompany the present representation of
the fundamental natural sciences, together with economic, medical, and engi-
neering application of science. The academy does not seem to me, in general, to
favor extending its work away from investigations of the strictly scientific
type, and the members do not, I believe, desire to risk expanding the work
of the academy into the field of emotional rather than scientific activity. While
it is recognized that scientific work may reach into investigation in humanistics
as well as in economics, there is a desire to limit our activities to such a range
of subjects as can be comprehended and effectively organized.

With due consideration to all of the data assembled, it appears to me that
to represent effectively the unquestioned leadership in all phases of scientific
work represented in America, we should make certain that eminent investi-
gators whose approach is strictly scientific should be included in the member-
ship of the academy regardless of the particular field of knowledge in which
the work happens to lie. It is the function of the academy to develop all of
science not only in recognized distinct departments but also in its entirety.
Clear distinction should be made between activities which are based upon
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science and reason and those which are directed by emotional or subjective
influences, and care should be taken to base the membership of the academy
on attainment in purely scientific work.

As to the method which the academy might use in concerning itself with
humanistic research, I would remark that if humanistic research is not
scientific, it should not be included in the academy, and this body should
refrain from taking the initiative to organize another and coordinate body as
is suggested under the fourth possibility in the report of the committee in
April, 1920.

If investigation in the humanistic field is strictly scientific, I believe that
the academy should extend its membership as rapidly as possible to include
leaders of thought in this country whose work falls within the scope of this
body. The men whose names are added can be attached to existing sections,
in some cases, without disorganizing the work of the sections now formed.
It does not seem to me desirable to refer humanistic research arbitrarily to
the section of anthropology and psychology, although many men will find
their place in this section. It may be desirable to form one or more new.
sections in the course of time, as, for example, in history, if this subject be-
comes established as a science. For the present I would not recommend estab-
lishing a new section . /

Inasmuch as the nomination of the members of the academy from sections
is at the present time limited to the fields covered by these divisions of the
academy, it seems desirable for the council to take the initiative in recom-
mending from year to year the several leaders in the field of humanistic re-
search to be voted upon by the academy as a whole, and to be attached to
existing sections until such time as a sufficiently large group appears to war-
rant the existence and operation of new sections. I do not believe that the
number of persons to be added to the present should exceed more than five or
six, and that the names which might be considered by the council should include,
first of all, persons whose work clearly is scientific, although extended into
humanistic fields. Unquestionably, one of the best representatives of this
group would be Prof. James H. Breasted.

If I can be of further. service to the council I shall be glad to discuss this
matter with you or with members of the council.

J. C. MERRIAM.

CONSERVATION OF NATURAL RESOURCES. .

The following communication of Mr. Merriam was considered :

The SECRETARY NATIONAL ACADEMY OF SCIENCES.

DEARr S1R: Having been designated as chairman of a committee on conserva-
tion appointed by the National Academy of Sciences for the purpose of con-
sidering the best methods used in promoting interest in matters on conserva-
tion, particularly concerning problems of science and education, I asked the
committee of the National Academy to meet jointly with similar committees,
of which I am also chairman, appointed by the American Association for the
Advancement of Science and the National Research Council. The joint meet-
ing of these committees was held in New York City on Saturday,. April 9,
1921, full representation of all of the members being present. At this joint
meeting full discussion was had by members of the three committees, and
after careful consideration the following resolution was unanimously ap-
proved, the chairman being requested to present this resolution for consid-
eration and approval by the organizations represented :
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Resolved, That it be recommended by the committee appointed by the Amer-
ican Association for the Advancement of Science, the National Academy of
Sciences, and the National Research Council that they form a continuing joint
committee on national conservation representing those organizations and that
this committee be authorized to set up an executive and secretarial agency for
the active prosecution of the work.

May I therefore ask that the matters concerning this resolution be con-
sidered by the council of the National Academy of Sciences in the hopé that
the council may approve this resolution in the near future?

J. C. MERRIAM.

The following recommendations from the council regarding the
joint committee on national conservation were adopted:

That the joint committee on national conservation be authorized to set up
an executive and secretarial agency for the active prosecution of its work,
provided that the funds can be secured.

That the suggestion be made to the chairman of the committee that he apply

" to the directors of the Bache fund for an appropriation not to exceed $250 for
the initial expenses referred to in the report of the chairman of the joint com-
mittee on national conservation.

That the president be authorized to appoint three members of a joint com-
mittee on national conservation, and that the present committee be discharged.

PUBLICATIONS FOR SCIENTIFIC MEN IN RUSSIA.

A request for the sending of publications for scientific men of
Russia was considered, and the president of the academy stated that
the Smithsonian Institution will forward publications through the
International Exchange Service through the English committee.

NATIONAL RESEARCH COUNCIL.

AMENDMENT TO ORGANIZATION,

The following amendment to the organization of the National Re-
search Council, recommended by that council, was approved:

Sec. 3. The officers of the National Research Council shall consist of a chair-
man, a chairman of the executive board, one or more vice chairmen, a perma-

nent secretary, and a treasurer, who shall also serve as members and officers
of the executive board of the council.

RESIGNATIONS.

The resignations of Mr. Charles D. Walcott as president and Mr,
George E. Hale as foreign secretary were presented.

The following letter from the president to the home secretary was
read:

Dear Mz. ABBotT: Section 1 of Article II of the constitution of the National
Academy of Sciences is as follows: X

“The officers of the academy shall be a president, a vice president, a foreign

secretary, a home secretary, and a treasurer, all of whom shall be elected for a
term of four years, by a majority of votes present at the first stated meeting
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after the expiration of the current terms, provided that existing officers retain
their places until their successors are elected.” * * *

At the time of my election as president of the academy, at the annual meeting
in 1917, I stated informally that I proposed to terminate my term at the
end of four years, although when elected the constitution provided that the
term would be six.years. I think that this would be in accordance with the
spirit of the present constitution, and I therefore present my resignation as
the president of the academy to you, in order that you may notify the mem-
bership in sending out the notices for the annual meeting in April, 1921.

Sincerely yours,
CHARLES D. WALCOTT, President.

The president stated, in laying his resignation before the academy,
that when the constitution was changed, making the terms of officers
four instead of six years, he had said that he would retire at the end
of four years. He felt, having served the academy nearly 23 years
as treasurer, member of the council, vice president, and president,
that he should be relieved of the activities and responsibilities of the
office in order that he could devote his entire time to research work.
He advised the election of a younger man, who could devote more
time and energy to the many important matters which will come up
in connection with the building for the Academy and Research Coun-
cil, and called attention to the able efforts of Mr. George E. Hale as
foreign secretary and in the organization of the National Research
Council. After suggesting and nominating Mr. Hale as his suc-
cessor the president left the room.

Upon motion of Mr. Hale, which was promptly seconded and
adopted, the academy voted that Mr. Walcott’s resignation be not
accepted, and that he be informed that it was the earnest desire of
the academy that he remain as president throughout the full term
of six years for which he was elected. After much persuasion Mr.
Walcott was finally prevailed upon to continue in office throughout
the remainder of his term.

The resignation of Mr. George E. Hale, reading as follows, was
presented :

Dear DR. ABBOT: Please present to the academy my resignation from the
position of foreign secretary, to take effect at the next annual meeting. The
organization of the division of foreign relations of the National Research
Council, of which the foreign secretary of the academy is ex officio chairman,
makes it important to elect a foreign secretary who can give adequate atten-
tion to the work of the division. He should also keep in close touch with the
International Research Council, and attend the meetings of its executive
committee, from which I shall be glad to resign as soon as this change can
be made.

In closing a term of 11 years as foreign secretary, I wish to express my
thanks to, the academy and my appreciation of the great privilege of con-
ducting the very interesting work of this office. The possibilities of the Inter-
national Research Council and its associated international unions, and of the
various national committees of these unions in the United States; the interest
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shown by the State Department in international scientific relations, and the
consequent appropriation by Congress to pay our dues in the International
Research Council; and the rapidly growing appreciation by men of science
of the possibilities of international cooperation in research, give to the foreign
secretary and to the division of foreign relations an opportunity for work of
far-reaching importance. I bespeak for my successor the same cordial and
unqualified support that the academy and its council have so freely accorded
me in the past.
Sincerely yours,
GeorGeE E. HALE, Foreign Secretary.

The resignation of Mr. Hale was accepted with regret, and with
sn expression of the academy’s high appreciation of his services
as foreign secretary. In order that the academy might not lose the
benefit of his experience and counsel in its transactions, Mr. Hale
was elected to and prevailed upon to accept a seat on the council
of the academy.

ELECTIONS.

Foreign secretary—Mr. R, A. Millikan was elected foreign secre-
tary to complete the unexpired term of Mr. Hale.

Members of the council—Mr. Raymond Pearl was reelected to
membership on the council, term expiring in 1924. Mr. George E.
Hale was elected to succeed Mr. W. H. Howell.

Members of the Academy.—The following were elected to mem-
bership :

Chapman, Frank Michler, American Museum of Natural History,
New York City.

Emmet, William LeRoy, General Electric Co., Schenectady, N. Y.

Harkins, William Draper, the University of Chicago.

. Hrdlicka, Ales, United States National Museum.

Kennelly, Arthur Edwin, Harvard University.

MacCallum, William George, Johns Hopkins Medical School.

Miller, Dayton Clarence, Case School of Applied Science.

Miller, George Abram, University of Illinois.

Robinson, Benjamin Lincoln, Harvard University.

Slipher, Vesto Melvin, Lowell Observatory, Flagstaff, Ariz.

Stillwell, Lewis Buckley, 143 Liberty Street, New York City.

Van Slyke, Donald Dexter, Rockefeller Institute, New York City.

Vaughan, Thomas Wayland, United States National Museum.

Washington, Henry Stephens, Geophysical Laboratory, Washing-
ton, D. C.

Woodworth, Robert Sessions, Columbia University.

Foreign associates.—The following foreign associates were elected :

Bateson, William, John Innes Horticultural Institution, Merton
Park, Surrey, England.

Eijkman, C., University of Utrecht.



16 ANNUAL REPORT NATIONAL ACADEMY OF SCIENCES, 1921,

The home secretary was requested to transmit the thanks of the
Academy to the Smithsonian Institution, the United States National
Museum, and to the Cosmos Club for the courtesies extended to its
members during the annual meeting.

SCIENTIFIC SESSIONS.
MEETINGS OF APRIL 25, 26, AND 27, 1921,

MONDAY, APRIL 25.
SCIENTIFIC PAPERS.

Gilbert N. Lewis: Ultimate rational units (illustrated).

William Duane: The quantum law and the Doppler effect.

P. W. Bridgman: Preliminary measurements of the effect of high pressures
on the thermal conductivities of liquids (illustrated).

C. B. Mendenhall and Max Mason: The stratification of suspended particles
(illustrated). g

J. R. Carson and J. J. Gilbert (introduced by J. J. Carty and F. B. Jewett) :
Transmission characteristics of the submarine cable (illustrated).

J. R. Carson (introduced by J. J. Carty and F. B. Jewett) : Radiation from
transmission lines.

W. F. Durand: Application of the principle of similitude to the hydraulic
problem of the surge chamber (illustrated).

E. H. Hall: Theories of osmotic pressure.

E. H. Hall: Comments on the Borelius space-lattice theory of the metallic
state.

G. P. Merrill (introduced by Whitman Cross) : Metamorphism in meteorites

(illustrated).
W. M. Davis: The Island of Tagula (New Guinea), its satellites and coral
reefs. »

W. M. Davis: The shallow seas of Australasia.

A. G. Webster: On the radiation of energy from coils in wireless telegraphy.

A. G. Webster: On the vibrations of gun barrels.

A. G. Webster: On the problem of steering an automobile around a corner,

Address by His Serene Highness Albert I, Prince of Monaco, Agassiz medalist,
Auditorium United States National Museum.

TUESDAY, APRIL 26.

Edward Kasner: A model of the solar gravitational field.

George D. Birkhoff: On the problem of three or more bodies.

L. E. Dickson: Quarternions and their generalizations.

L. E. Dickson: Investigations in algebra and number theory.

H. F. Blichfeldt: On the approximate solutions in integers of a set of linear
equations.

H. N. Russell: A provisional theory of new stars.

F. Schlesinger: The compilation of star catalogues by means of a doublet
camera (illustrated).

Vernon Kellogg: The National Research Council (by invitation).

W. S. Adams: The order of the stars (illustrated).

C. G. Abbot: Cooking with solar heat on Mount Wilson (illustrated).

F. W. Clarke: The evolution of matter.

Franz Boas: The differences between variable series (by title).

J. M. Clark: Life of James Hall, of Albany, geologist and paleontologist,
1811-1890 (by title).
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Austin H. Clark: The classification of animals.

L. O. Howard: Attempts to acclimatize Aphelinus mali in France, South
Africa, New Zealand, and Uruguay (illustrated).

C. D. Walcott: Note on structure of the trilobite (illustrated).

J. C. Merriam: Origin and history of the Ursidae, or bears, in the Western
Hemisphere, with particular reference to the bearing of this question on
problems of geographical history (illustrated).

H. F. Osborn: The evolution, phylogeny, and classification of the Proboscidea
(illustrated).

Simon Flexner: Experiments in epidemiology.

Graham Lusk: Effect of administering various simple metabolites upon the
heat production of the dog (illustrated).

Jacques Loeb: The physical and chemical behavior of proteins (illustrated).

Francis G. Benedict, Edward L. Fox, and Marion L. Baker: - The skin tem-
perature of Pachyderms (illustrated). .

L. R. Jones: The temparture factor in phytopathology (illustrated).

T. B. Osborne and L. B. Mendel: Results of feeding experiments with mix-
tures of foodstuffs in unusual proportions (illustrated).

C. B. Davenport: Population (illustrated).

E. L. Thorndike : Measuring higher grades of intelligence.

Raymond Pearl and Charmian Howell : A study of specific forces of mortality
(by title).

: PRESENTATION OF MEDALS.

At the annual dinner of the academy, held at the Powhatan Hotel
on the evening of April 26, 1921, the Agassiz gold medal for the year
1918 was presented to His Serene Highness Albert Honoré Charles
Goyon de Matignon-Grimaldi, Prince of Monaco, for his original con-
tributions to the science of oceanography. The Agassiz medal for 1920
was presented through Admiral D. W. Taylor to Rear Admiral Charles
Dwight Sigsbee, United States Navy,retired. Admiral Taylor received
the medal for Admiral Sigsbee, who was unable to be present. The
Henry Draper medal, awarded to Pieter Zeeman, professor of physics
in the Amsterdam University, for his discovery of the so-called Zee-
man effect and for its application in magneto-optics, was presented
to Dr. J. B. Hubrecht, secretary of the legation of the Netherlands, for
transmittal to Dr. Zeeman. The Daniel Giraud Elliot medal and
honorarium, awarded to Robert Ridgway in recognition of his classic
work, “ Birds of North and Middle America,” was presented to the
home secretary for transmittal to Mr. Ridgway. The public-welfare
medal was presented to Dr. Charles Wardell Stiles, of the United
States Public Health Service. The award was made for his applica-
tion of science to the public welfare in the recognition and eradication
of the hookworm disease. Dr. William H. Welch presented the Mary
Clark Thompson medal to Dr. Charles Doolittle Walcott, Secretary
of the Smithsonian Institution and president of the Academy. The
award was made for his distinguished contributions to the sciences of
geology and paleontology, and was kept secret from President Wal-
cott up to the time of its presentation, the approval of the Academy
having been secured by mail.



REPORT OF NATIONAL RESEARCH COUNCIL FOR THE PERIOD
JANUARY 1-JUNE 30, 1921.

[Prepared by Vernon Kellogg, permanent secretary, and by the chairmen of divisions.]
INTRODUCTION.

The change in the fiscal year of the National Academy of Sciences
and National Research Council from the calendar year to one be-
ginning on July 1 of each year and closing on June 30 of the suc-
ceeding year brings it about that the last (fifth) annual report of
the National Research Council, covering the year 1920, presented an
account of the organization of the council which is, in effect, identical
with that for the first half of the calendar year 1921, for which
period the present report is made. Hence it will be unnecessary to
repeat the organization account here.

The activities, also, of the council and its component divisions and
committees of the present half year are mostly only the continuation
of those already described (in the fifth annual report) for the latter
half of 1920. However, certain additions to these activities have
been made and these new matters are presented in the reports of the
divisions herewith. Certain new publications have been issued in
the bulletin and reprint and circular series of the council, which are
listed in the report of the committee on publications.

CHAIRMAN AND VICE CHAIRMEN.

The council made no election of a chairman to succeed Dr. Bum-
stead, whose death on December 31, 1920, was noted in the fifth
annual report. Dr. Charles D. Walcott, secretary of the Smith-
sonian Institution, and president of the National Academy of
Sciences, and first vice chairman of the council, assumed the au-
thority of chairman. The executive board, at its meeting on April
24, decided to elect no chairman for the coming fiscal year, but
created the position of chairman of the executive board, to which
office Dr. John C. Merriam, president of the Carnegie Institution of
Washington, was elected. Dr. Charles D. Walcott, first vice chair-
man ; Gano Dunn, second vice chairman ; and Dr. Robert A. Millikaw,
third vice chairman, were reelected.

PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES.

The council has selected the following members to represent it on
the editorial board of the Proceedings of the National Academy of
18
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Sciences, in conformity with arrangements made with the academy
whereby the council shares with the academy the editorial and
financial responsibility of the Proceedings: Member of the execu-
tive committee, Vernon Kellogg ; members of the editorial board, the
chairman and permanent secretary of the council, and Messrs.
Adams, Cottrell, McClung, Mathews, McCoy, Millikan, Ransome,
Trowbridge, Wissler, and Yerkes.

AMERICAN GEOPHYSICAL UNION.

The relation of the American Geophysical Union to the council
was changed so that the union as a whole is replaced as a committee
of the executive board by the executive committee of the union.

SIGMA XI.

The president of the Sigma Xi Society has been made an ex officio
member of the executive board, such election to be made auto-
matically in the case of each successive president.

COMMITTEE ON NATURAL RESOURCES.

By joint action of the National Academy of Sciences, American
Association for the Advancement of Science, and National Research
Council, a joint committee on natural resources, representing all three
of these scientific organizations, has been instituted.

PUBLICATIONS.

Up to April 12, 1921, 11,385 copies of the various issues in the
bulletin series of the council and 14,498 copies of issues of the re-
print and circular series had been distributed. The following issues
in each series have been issued or have gone to press since January
1,1921:

BULLETIN OF THE NATIONAL RESEARCH COUNCIL,
VorumE 1.

No. 6. Data relating to X-ray spectra. By William Duane. November, 1920.
26 pages.

No. 7. Intensity of emission of X rays and their reflection from crystals.
By Bergen Davis. Problems of X-ray emission. By David L. Webster. De-
cember, 1920. 47 pages.

No. 8. Intellectual and educational status of the medical profession as repre-
sented in the United States Army. By Margaret V. Cobb and Robert M.
Yerkes. February, 1921. 76 pages.

VoLUME 2.

No. 9. Funds available in 1920 in the United States of America for the
encouragement of scientific research. Compiled by Callie Hull. March, 1921,
81 pages,
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No. 10. Report on photo-electricity, including ionizing and radiating potentials
and related effects. By Arthur Llewelyn Hughes. April, 1921. 87 pages.

No. 11. The scale of the universe. Part I, by Harlow Shapley. Part II, by
Heber D. Curtis. May, 1921. 47 pages.

No. 12. Cooperative experiments upon the protein requirements for the growth
of cattle. First report of the subcommittee on protein metabolism in animal
feeding. By Henry Prentiss Armsby, chairman. June, 1921. 70 pages.

No. 13. The research activities of departments of the State government of
California in relation to the movement for reorganization. By James R.
Douglas. (In press.)

No. 14. A general survey of the present status of the atomic structure prob-
lem. Report of the committee on atomic structure of the National Research
Council. By David L. Webster and Leigh Page. (In press.)

No. 15. A list of seismologic stations of the world. Compiled by Harry O.
Wood. (In press.)

REPRINT AND CIRCULAR SERIES OF THE NATIONAL RESEARCH COUNCIL.

No. 11. A survey of research problems in geophysics. Prepared by chairmen
of sections of the American Geophysical Union. October, 1920. 57 pages.

No. 12. Doctorates conferred in the sciences in 1920 by American universities.
Compiled by Callie Hull. November, 1920. 9 pages.

No. 13. Research problems in colloid chemistry. By Wilder D. Bancroft. (In
press.)

No. 15. Researches on modern brisant nitro explosives. By C. F. van Duin
and B. C. Roeters van Lennep. Translated by Charles E. Munroe. (In press.)

No. 16. The reserves of the Chemical Warfare Service. By Charles H. Herty.
February, 1921. 17 pages.

No. 17. Geology and geography in the United States. By Edward B. Mathews
and Homer P. Little. April, 1921. 22 pages. '

No. 18. Industrial benefits of research. By A. J. Wadhams and Charles L.
Reese. February, 1921. (In press.)

No. 19. The university and research. By Vernon Kellogg. (In press.)

CHEMICAL EXHIEIT AND LECTURE.

A popular chemical exhibit, “ to show the American people what
the chemist has done and may do for them,” prepared by the Chemical
Warfare Service of the United States Army, and revealing espe-
cially the achievements in the chemical industries concerned with the
production of dyes, pharmaceuticals, war gases, and explosives, was
held in the building of the council in Washington from February
24 to May 14. After this it was transferred to the House of Repre-
sentatives Office Building, where it remained from May 16 to May
28. Arrangements have been made to install it as a permanent ex-
hibit in the United States National Museum. Duplicates of the
exhibit were shown in Philadelphia and New York.

In connection with the opening of the exhibit, a lecture on “The
reserves of the Chemical Warfare Service” was delivered under the
auspices of the council in the auditorium of the United States Na-
tional Museum by Dr. Charles H. Herty, editor of the Journal of
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Industrial and Engineering Chemistry and chairman of the com-
mittee of the National Research Council to cooperate with the Chemi-
cal Warfare Service.

INTERNATIONAL DUES.

By act of Congress, the dues heretofore assumed by the National
Research Council in connection with American representation in the
International Research Council and Associated International Unions
~ will be paid for the year 1921 by an appropriation included in the
diplomatic and consular appropriation bill.

NEW BUILDING.

The plans prepared by Mr. Bertram Goodhue, of New York, for
the new building for the National Academy of Sciences and National
Research Council have been approved by the Fine Arts Commission
and accepted by the Carnegie Corporation, National Academy of
Sciences, and National Research Council. The Carnegie Corpora-
tion has therefore declared its readiness to meet the expenses as
incurred in the erection of the building. It is planned to begin work
on the building in the fall of 1921.

REPORTS OF DIVISIONS.

DIVISIONS OF GENERAL RELATIONS.

DIVISION OF FEDERAL RELATIONS.
[CHARLES D. WaALcorT, Chairman.]

(For present personnel, see Appendix A.)

The division of Federal relations held its annual meeting on April
6, 1921, when a very comprehensive report was presented by the
committee on scope of Government service and discussed at length.
A new committee on this important work was formed and authorized
to go forward with the bringing together of information as quickly
as possible. The committee has been formulating plans and is mak-
ing progress, but at the close of the year is not ready to recommend
any action as to policy regarding the research work of the Govern-
ment for the future.

Since January 1, 1921, the following new appointments to fill
vacancies were announced : Mr. H. Foster Bain to succeed Mr. F. G.
Cottrell as representative of the Bureau of Mines of the Department
of the Interior; Maj. Gen. Amos A. Fries to succeed Maj. Gen. W. L.
Sibert as representative of the Chemical Warfare Service of the War
Department ; Mr. William A. Kinnan to succeed Mr. M. H. Coulston
as representative of the Patent Office of the Department of the
Interior,
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The division as it stands has as members representatives from the
same departments of the Government listed in its last annual report,
there being no changes or additions to the representation of any
department.

DIVISION OF FOREIGN RELATIONS.
[RoBERT A. MILLIKAN, Chairman.]

(For present personnel, see Appendix A.)

The committee of the division of foreign relations on Pacific in-
vestigations, which was organized to continue plans which have
been developing for over 10 years for promoting systematic scientific
investigations in the Pacific region as a natural and logical unit
for study, has been reorganized and now consists of the following
members : Herbert E. Gregory, chairman, Bishop Museum, Honolulu ;
T. Wayland Vaughan, vice chairman, United States Geological
Survey; William Bowie, United States Coast and Geodetic Survey ;
Barton W. Evermann, California Academy of Sciences; John C.
Merriam, Carnegie Institution of Washington; William E. Ritter,
Scripps Institution for Biological Research; Clark Wissler, Ameri-
can Museum of Natural History.

Believing that, preliminary to definition of the scientific problems
of the Pacific and the formulation of plans for working on them, a
system of relationships should be set up between the leading scientific
bodies of the countries within or contiguous to the Pacific Basin, a
communication inviting cooperation has been addressed to about
35 scientific societies and other agencies in those countries. A num-
ber of replies have already been received favoring the proposed
association of scientific interests. The next step will doubtless be the
calling of a conference for perfecting such organization as may
be necessary and for continuing the consideration of scientific prob-
lems of the Pacific such as were presented at the scientific confer-
ence held at Honolulu in August, 1920, and at the Pacific coast con-
ference held at the University of California in March, 1918. Tt is
believed that plans for these investigations and for the conferences
to be called upon them can go forward successfully only if under the
direction of the scientific organizations which by nature are chiefly
concerned with such investigations. This committee has now under
consideration several projects of investigation upon problems of
the Pacific area.

In April Dr. Augustus Trowbridge, secretary of the division of
Federal relations and chairman of the division of physical sciences,
went abroad to attend the meeting of the executive committee of the
International Research Council in Paris as representative of the
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National Research Council. Although the meeting was necessarily
deferred beyond the date originally appointed, Dr. Trowbridge was
able, through individual conferences, to accomplish the business of
his trip before being obliged to return to this country, especially in
effecting cooperation with M. Marie, the publisher of the annual
tables of physical and chemical constants, permitting the use of
advance information in the preparation of the critical tables of
physical and chemical constants for the publication of which the
United States is responsible.

Through the efforts of the Department of State an item of $2,658
was included in the diplomatic and consular bill as recently passed
by Congress for the payment of the dues of the United States in the
following international bodies: International Research Council, In-
ternational Astronomical Union, International Union of Pure and
Applied Chemistry, International Union of Geodesy and Geophysics,
and the International Mathematical Union.

The annual meeting of this division was held in Washington on
April 19. At this meeting reports were rendered from the various
international unions in which the research council is represented.
The following table presents the membership in certain of these
unions at present:

: International Un- :
i International Un- | International Un- s International Un-
International Research | 0/ ™ot Astron- | ion of Geodesy K’gp?ifegmghzgg ion of Mathemat-
Council. omy. and Geophysics. | fT ics.
AStiallatd JA0L, WO IR P T IR S SR It i i n D bt oy
Belglamgse Sacsprsprs <L Belgium .| Belgium. . Bolgiim .o »pehanan Belgium.
CANAAR. .. - ot vomns Oanada. ooy Canada........... Canada. .....c....
Czechoslovakia....| Czechoslovakia.
DMk T U G BPIBAL R . AGEL L L | S0 S S Denmark....... 154 i
France.
.| Ttaly.
Japan.
Sweden.
T N N S ] N Sy LR R Py e S
United States.......... United States..... United States..... United States..... United States.
United Kingdom.......| United Kingdom .| United Kingdom. .| United Kingdom. .| United Kingdom.

86660°—22——3
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DIVISION OF STATES RELATIONS.

{JoBN C. MERRIAM, Chairman.]

(For present personnel, see Appendix A.)

The work of the division of states relations has been continued
upon the two problems which were undertaken last year: (1) A study
of the status of scientific research in State government, and (2) a
study of the nature of the scientific work undertaken cooperatively
between bureaus of the Federal Government and corresponding de-
partments in State governments or other non-Federal agencies.

In connection with the first problem it is planned to publish certain
of the material collected concerning the situation of research in State
government. The first report of this nature to be published will
be that of Dr. J. R. Douglas, formerly assistant professor of political
science in the University of California, upon “ The research activities
of departments of the State government of California in relation to
the movement for reorganization.” This is now in press in the bulle-
tin series of the council. A report upon the activities of the com-
mittee on scientific research of the State council of defense of Cali-
fornia during the war years is now being prepared for publication
similarly. For the further orientation of the division upon this
problem the annual meeting of the division in Washington, on May
27, was made the occasion for a symposium upon the conditions af-
fecting scientific research under State government auspices.

The second project has been taken up with all of the scientific
bureaus of the Federal Government, and reports are now being pre-
pared hy these bureaus, making use of standardized report sheets,
upon the nature of the projects undertaken by these bureaus cooper-
atively with non-Federal agencies, and upon the basis of agreement
under which this cooperative scientific work is carried on. This
project is under the direction of a joint committee representing this
division and the division of Federal relations.

DIVISION OF EDUCATIONAL RELATIONS.
[VErRNON KEBLLOGG, Chairman.]

(For present personnel, see Appendix A.)

Special attention of the division of educational relations for the
first half of the year 1921 has been given to a study of the detection
and encouragement of students of superior ability. In the study
of means for detecting such students by mental tests, in connection
with attainment records, this division has cooperated with the di-
vision of anthropology and psychology.

In order to ascertain what has already been done in this matter,
this division has maintained Prof. G. W. Stewart, of the department
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of physics, University of Iowa, in the field during the greater part
of the past semester. Prof. Stewart has visited 66 colleges and uni-
versities in the States of Ohio, Indiana, Illinois, Michigan, Wisconsin,
Minnesota, North and South Dakota, and Kansas for the purpose of
discussing this matter at first hand with members of the faculties
of these institutions. In a number of cases opportunities were
afforded to meet selected groups of students and to address the
student body. ‘

Prof. Stewart has found an earnest interest in this matter in all
of the institutions which he has visited, and reports that several
means, such as the organization of honor societies, the establishment
of honor courses, a repeated careful study of students’ records, an-
nouncements from platforms and in the local press concerning stu-
dents of special attainment, are being followed for the encourage-
ment of students of superior capacity.

It is believed that Prof. Stewart’s conferences at this large num-
ber of institutions have served a useful purpose in directing the
attention of those institutions toward the importance of this problem
and the peculiar significance of the training of superior students.
More concerted efforts in this direction are certain to result in many
of those institutions. As a practical means of effecting systematic
action upon this matter, continuing from year to year, Prof. Stewart
has repeatedly suggested the organization of a standing committee
upon scholarship with special reference to superior students. A
number of such committees have been organized in the institutions
which he has visited. It is planned to publish a report upon Prof.
Stewart’s studies, and also a series of statements concerning the op-
portunities for research in the various fields of science. Material for
this series is already on hand. The results obtained from Pror.
Stewart’s work this spring are believed to justify the continuation
of the study next fall.

The study of the general conditions of research in colleges and
universities which this division has been conducting for over a year
and a half has also been continued through the visits of representa-
tives of the council. In all, 140 colleges and universities have now
been visited in this way. Plans are now under consideration for
extending this study of research conditions to a study of the special
situation to be found in the various fields of science.

The division has continued the encouragement of the formation
of research committees in colleges and universities. In correspond-
ence with these committees and with officers of administration in a
large number of institutions 10 or 12 circular letters have been
sent out during the academic year containing statements concerning
various aspects of research in institutions of higher education. Re-
turns from this correspondence indicate a distinct stimulation of the
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support of research by the appropriation of research funds, the sur-
vey of local situations, the study of the vital relation of research
to teaching, and increased attention upon research as a legitimate
function of these institutions.
The annual meeting of the division was held in Washington on
April 18.
DIVISION OF RESEARCH EXTENSION.

[H. E. Howr, Chairman.]

(For present personnel, see Appendix A.)

Much of the work of the division of research extension requires
a long time for its completion. The work of this division during
the last half year has, therefore, been largely concerned with fur-
thering matters initiated previously. Certain of these projects have
originated with the division itself, while several others have had the
attention of the division officers who serve as members of the pro-
motion committee.

Critical tables of physical and chemical constants—In this case,
as in several other projects, industrial conditions have been a real
handicap and have made rapid progress impossible. Of the $200,000
which is to form an underwriting fund, slightly more than 50 per
cent has been secured in cash, pledges, and arrangements for service
and materials which are the equivalent of money. A start has been
made in the actual compilation of the material, the first work con-
sisting in bringing together and classifying published tables which
are to be considered as possible material for the critical tables. The
organization work has proceeded steadily and the trustees have rep-
resentatives in several industrial localities. These men are now en-
gaged in giving information regarding the project and will later
be active in an effort to secure the remaining funds.

In addition to the trustees representing the American Chemical
Society, the American Physical Society, and the National Research
Council, Mr. George P. Adamson has been selected to represent the
Manufacturing Chemists’ Association and Dr. Charles L. Reese to
represent the American Dyes Institute on the board of trustees.

The advisory committee, which is to decide questions of editorial
policy, has also been appointed by the council upon the nominations
of the divisions of chemistry and chemical technology and of phys-
jcal sciences. The committee has the following personnel :

John Johnston, Sterling professor of chemistry, Yale University, New Haven,

Conn.
C. BE. K. Mees, director of development and research, Eastman Kodak Co.,

Rochester, N. Y.
R. B. Moore, chief chemist and Chief Division of Mineral Technology, Umted

States Bureau of Mines, Washington, D. C.
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C. E. Mendenhall, department of physics, University of Wisconsin, Madison,
Wis.

Saul Dushman, research laboratory, General Electric Co., Schenectady, N. Y.

G. K. Burgess, Chief Metallurgical Division, United States Bureau of Stand-
ards, Washington, D. C.

At present efforts are being made to find an editor who will be able
to give full time to the work.

Crop Protection Institute—The division of research extension had
expected that before this the organization of the Crop Protection In-
stitute would be completed and the council represented upon the
board of governors by a member from some other division. However,
the interest of new industrial groups in the affairs of the institute has
been secured and the type of organization has been changed somewhat
to make cooperation with these new interests feasible. Slight changes
have been made in the constitution to guarantee the control of the
institute being in the hands of the scientific members who now consti-
tute a board of control with each industrial group having its own
financial trustees. The institute now has some 300 members, of which
23 are classified as industrial and 21 associate-industrial members.
The others are scientists.

The Association of Official Agricultural Chemists have now ap-
pointed their representatives upon the board of governors.

During this summer a cooperative experiment in dusting is being
carried on in Virginia, West Virginia, New York, and Pennsylvania
under the direction of Dr. N. J. Giddings as project leader.

Alloys—The effort to form the Alloys Research Association, which
is regarded by the division as an experiment in assembling and dis-
seminating specialized knowledge through cooperative effort, con-
_ tinues to have the serious attention of the division. A prospectus of
. the project has been prepared and circulated widely. The replies in-
dicate a real interest on the part of industry in the work. A number
of subscriptions to the association have been received, but due to the
present industrial situation it has not yet been possible to secure a
sufficient number of subscriptions to initiate the service. With the re-
turn of normal conditions the repredentatives of the division will take
the field in an effort to complete this project and begin the work as
outlined.

Tanning.—The division has continued its investigation relative to
the establishment of a school for tanning to be affiliated with an es-
tablished university. The matter has been discussed with a large
number of those interested and a definite plan for the undertaking
developed. The officers of the division are now determining those
schools interested in such work and qualified to carry out the plan.
These will be considered with reference to their proximity to the
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tanning centers and a report, with recommendations, prepared for
the tanners’ council for presentation at their next meeting.

Tobacco—The project to support research looking to the develop-
ment of better disease-resisting types of tobacco has not made the
progress that had been expected. A few of the tobacco concerns
have evidenced decided interest and some subscriptions have been
obtained. The financial situation has not been encouraging to the
growers, and it now appears that it will take more time before this
work can be completed.

Glass—The committee appointed by the American Ceramics So-
ciety to cooperate with this division obtained suggestions from a
number of technical men in the industry relative to those projects
upon which research in glass could be undertaken to advantage and,
with their assistance, is now engaged in formulating a definite scien-
tific program which will then be taken to the manufacturers them-
selves.

Textile research—There have been a few important develop-
ments, especially with relation to research in cotton, and plans are
now being formulated looking to the establishment of an American
Textile Research Institute. Mr. D. E. Douty, who has served as the
chairman of the preliminary committee on American cotton research,
has found it necessary to resign, due to a long absence from the
country, and the chairman of the division has been elected to succeed
him.

The cooperation of the American Home Economics Association
continues, and it is hoped that within a short time actual work can
be begun upon their program looking to the establishment of mini-
mum standards of wear for the principal fabrics in the wardrobe.

Electrodeposition.—After a conference with officials of the Bureau
of Standards and with the approval of the division, work has been
undertaken looking to increasing support given to the Bureau of
Standards for research on the fundamentals of electroplating. The
work of the division is being carried on with the assistance of the
American Electroplaters’ Society and interested individuals in in-
dustrial localties. It is hoped to secure the interest of a large num-
ber of manufacturers through an annual subscription of $100 each
rather than appeal for larger funds from a smaller number.

Margarin—In cooperation with the division of biology and agri-
culture assistance is being rendered the Independent Margarin
Manufacturers’ Association in formulating a plan for research which
it is hoped the association will adopt and support.

Ceramics.—Important cooperative work is now in progress involv-
ing the Bureau of Mines, the Bureau of Standards, and associations
composed of the manufacturers of heavy clay products. It is pro-
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posed in time to extend this work to higher grade clay products,
especially white ware.

Eaxhibits—Following the policy of attracting attention to funda-
mental research through popular exhibits the division arranged for
the cooperation of the Chemical Warfare Service, and a popular
chemical exhibit was installed in the rooms of the council for several
weeks. This exhibit was then shown in the Office Building of the
House of Representatives and is now deposited in the United States
National Museum. A duplicate of the exhibit has been shown in
Philadelphia, Wilmington, and Springfield, and is later to appear
in connection with the National Exposition of Chemical Industries
in New York. A booklet was issued in connection with this exhibit,
and a number of thousands of copies have been mailed throughout
the country. Science Seérvice has been of great assistance in secur-
ing favorable notice of this exhibit in the press.

Horological conference—In May a horological conference was
held at which the means to be taken to increase the attractiveness
of watchmaking and repairing for younger men was discussed, as
well as the stabilization of the watchmaking profession with special
reference to the certification of watchmakers. In the conference,
representatives of horological schools, of manufacturers, of mer-
chants, the trade press, and various Government departments par-
ticipated, and first steps were taken toward the formation of a
Horological Institute of America, which will be concerned primarily
with the scientific phases of time keeping with special reference to
the mechanical devices necessary.

Georgia School of Technology—The chairman of the division rep-
resented the council during the first week of April on a tour in the
State of Georgia, undertaken to interest the people as a whole in the
support of technical education and in the direct support of the
Georgia School of Technology. This was viewed by the division
as something of an experiment to see what could be done by this
method in arousing the interest of a large number of laymen in
technical education and in research pertaining thereto.

Miscellaneous—Contact has been maintained with projects which
have previously received the attention of the division, and pre-
liminary work has been begun on the marine borer project and on
the organization of research on corrosion. The division has con-
tinued to render such assistance as it could to individuals and or-

. ganizations.
RESEARCH INFORMATION SERVICE.
[RoBERT M. YERKES, Chairman.]

(For present personnel see Appendix A.)

During the six months ending June 30, 1921, the activities of the
‘research information service have been carried on by a resident
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staff of 5 technical and 4 clerical members, working under the
guidance of an executive committee of 7 and a consultant divi-
sional committee of 38. The technical staff, when necessary, has
called upon other resident members of the council for advice or
assistance in matters pertaining to their respective fields.

The purpose of the service is to promote scientific and industrial
research in this country through the operation of an active exchange
for all kinds of scientific and technological knowledge. Questions
have been answered concerning research problems, projects, work
in progress, and results; methods and processes; laboratories, equip-
ment, and apparatus; publication, funds, and personnel.

Approximately 675 requests for information on a wide range of
scientific and technological subjects have been received by the re-
search information service. In answering these requests, either the
information desired was furnished by the service to the correspond-
ent or sources from which it could be obtained were indicated. A
complete record of each request, including the date, the information
requested, sources consulted, and data furnished, has been entered
on a card which is filed by subject. That inquirers have been ob-
taining helpful information is shown by return cards sent out to
determine the value of replies made by the service. Of those re-
turned, 97 per cent have reported that the information was useful.

In order to acquaint scientific workers with the availability of
this “miscellaneous request service,” a small eight-page folder, de-
scribing its function, scope, and basis of service, was issued early
in 1921. This was printed in an edition of 19,000. About 4,000
copies were distributed among the fellows of the American Asso-
ciation for the Advancement of Science. The announcement was
also sent to officials in American colleges and universities, directors
of research in industrial laboratories, and to those listed as corre-
spondents of the research information service. The remainder was
put at the disposal of members of the council. The distribution of
this folder resulted immediately in a marked increase in the num-
ber of inquiries received by the service.

To assist the staff of the research information service in answer-
ing requests, a file of informational sources is being developed. This
file has been planned to include informational bureaus, individual
specialists, special libraries, special laboratories, institutions, and
firms which are recognized authorities on certain subjects. The
value of this file in listing possible sources of information and in
indicating those which are most satisfactory has been amply dem-
onstrated.

Progress has been made in the collection of basic source books
which are used for scientific reference. This collection includes dic-




REPORT NATIONAL RESEARCH COUNCIL. ik

tionaries, bibliographies, year books, directories, abstract journals,
and reference books in special subjects. In connection with the
source file, this library is particularly useful as a guide during the
preliminary work on requests.

The service has continued its activities along the line of collect-
ing and publishing important scientific information. The task of
preparing for publication Bulletin No. 9, Funds Available in 1920
in the United States of America for the Encouragement of Scien-
tific Research, has been completed. The list gives an account of
medals, prizes, grants, and research scholarships and fellowships
amounting in value to approximately $36,000,000 annually. New
records concerning industrial research laboratories have been en-
tered, and with the cooperation of the Chemical Catalogue Co. a
final survey of the chemical industries is under way, preparatory
to the publication of a second edition of ‘“Research Laboratories
in Industrial Establishments of the United States of America.”

In cooperation with special libraries the service has also assisted
Mr. W. 1. Swanton, of the Reclamation Service, in preparing for
publication a reference list of 170 Washington libraries. This list
gives the location of the library, the name of the librarian, a general
account of the subjects covered by each collection of books and the
approximate number of volumes.

A card file of bibliographies has been initiated which will include
all of the sciences, with their applications, and will cover all pub-
lished material to date. In addition to published material, an at-
tempt is being made in cooperation with the divisions of the National
Research Council to compile a list of unpublished bibliographies in
the United States. The information will include, besides the author,
title, publisher, date and place of publication, the form of publica-
tion, the location of the bibliogprahy, and a brief annotation as to its
scope. In the compilation of this bibliography of bibliographies
the cooperation of specialists in each science will be enlisted. Work
is under way on the lists for chemistry and geology. Whenever pos-
sible, copies of bibliographies are obtained and held on file in the
Research Information Service. Photostats of rare publications are
made for the benefit of those desiring copies.

A revision of the union list of periodicals in the District of Colum-
bia, published in 1901 by the Library of Congress, has long been
needed, and this work has lately been undertaken by the service
with the cooperation of Mr. Meyer, chief bibliographer of the Library
of Congress and the District libraries. The material is being brought
to date and will include all serials regularly received in the District
of Columbia as of July 1, 1921. Instead of canvassing the large li-
braries only, about 170 libraries have been asked to send in lists of
their serials. The name of each library will appear in connection
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with periodicals taken by it, if they are not available in at least four
of the large libraries.

The service has started a survey of museums, academies, individu-
als, and commercial concerns in possession of lantern slides which
may be borrowed, rented, or bought. The collection of information
will not be limited to American agencies. A number of catalogues
have already been received, and an index by subject has been started.

The file of research laboratories, furnishing essential information
concerning scientific laboratories in which investigations are con-
ducted, has been further enlarged. Many of these records were ob-
tained by direct report from the laboratories. Revision and supple-
mentation has continued slowly on the basis of informatién obtained
from correspondence, available publications, and other sources. This
file is maintained for the purpose of indicating the research inter-
ests, activities, and facilities of research laboratories.

Work on research personnel has centered chiefly about an experi-
ment for mechanizing the information. The Findex system has been
applied to one group of approximately 400 scientists. The research
personnel file promises to become an important source of information
for a number of scientific inquiries in addition to its more specific use
in selecting lists of persons meeting particular requirements. In ad-
dition to research in personnel records, the service has a catalogue of
20,000 chemists and mining engineers which was compiled by the
Bureau of Mines as an important war project.

The file of current investigations has been continued as an impor-
tant supplement to other informational mechanisms. Facts about in-
vestigations in progress are continually noted but because of diffi-
culties in actively seeking this kind of data and keeping them cur-
rent, the file can never become complete. It is being gradually per-
fected, however, as other activities of the service develop. It has been
found particularly useful for carrying details which can not be de-
scribed in other informational files. The laboratory records, for
example, reveal the general trend of research and the facilities in a
particular center. Also the personnel record enumerates individual
research projects which are under way. As additional details of par-
ticular current investigations become known, the facts are recorded
as supplementary information in the current research file.

DIVISIONS OF SCIENCE AND TECHNOLOGY,
DIVISION OF PHYSICAL SCIENCES,

[AvuGcUsTUS TROWBRIDGE, Chairman.]

(For present personnel see Appendix A.)
The principal work of the division for the period January 1 to
June 30, 1921, has been the maintenance and extension of the research
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committees originally established during the chairmanship of Dr.
Mendenhall. At present there are 18 such committees, with a total
membership of 107. Of these committees three are in the field of
astronomy, one in mathematics, and the remainder in the field of
physics. Seven completed reports by these committees have so far
been published or are now in press.

At the close of 1920 approximately $7,000 of the original grant
of $20,000 from the Rockefeller Foundation for the maintenance of
these committees reverted, but a new grant of $15,000 was made by
the foundation for the maintenance of these committees during the
year 1921. The committees which have been started at work under
this new appropriation are in borderland fields between the subjects
covered by the division of physical sciences and other divisions of
the council.

The experiment of cooperative work being carried out through
these research committees is, in the opinion of the chairman of the
division, to be regarded as highly successful. The average cost per
member per meeting of these committees is in the neighborhood of
$30. The cost of publication of the reports will vary widely accord-
ing to the size of the report. At least two of the committees intend
to publish reports, the publication of which may not have to be
borne by the funds of the council, since there is a demand for these
reports sufficient to warrant a publishing house in financing the
publications. These two reports will be, respectively, a Manual of
Research Technique and a Manual on the Use of Statistics.

OTHER ACTIVITIES.

In connection with the negotiations for the establishment of a
scientific instrument journal, the division has withdrawn from the
original attempt to have the journal conducted under the sole auspices
of the National Research Council and has started direct negotia-
tions between the instrument makers on the one hand and the
Journal of the Optical Society of America on the other, looking
toward the publication of the instrument journal under the auspices
of this society. At present no financial support from the council
to the joint enterprise is contemplated.

Two special projects of the division have received financial sup-
port to the amount of $500 each from the general funds of the
council. These are the project of a revolving fund for securing the
publication of mathematical monographs, and a contribution to the
endowment fund which is being raised by the mathematical societies
for the publication of mathematical abstracts. A third special
project, namely, that of emergency support for the Journal of the
American Mathematical Society, has received support from the
council to the extent of $600.
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During the past six months the chairman of the division of physi-
cal sciences, working in conjunction with the division of engineering,
has organized an American section of the International Union of
Scientific Radio-Telegraphy. France already has such a union, and
it is expected that England, Ttaly, and Belgium will complete their
organizations during the coming summer.

With the consent and, indeed, at the original suggestion of the
Director of the United States Bureau of Standards, the division is
endeavoring to devise some feasible method whereby the facilities of
the bureau can be made available for wider utilization by research
men. As a beginning in this undertaking the chairman of the divi-
sion has been authorized to circularize the principal laboratories of
physics of the country, stating the willingness of the Director of
the Bureau of Standards to cooperate in special pieces of work, and
inviting requests for such assistance to be sent to the chairman of
the division.

RESEARCH FELLOWSHIP BOARD.

A considerable portion of the time of the chairman of the division
has been devoted to the duties of the secretaryship of the research
fellowship board. At the time of present writing (June 16)
the number of fellows either holding fellowships or appointed to
fellowships on which they will enter in the course of the next few
months is 29, 10 of these in physics and the remaining 19 in chem-
istry. The number of applications for fellowships is steadily in-
creasing, and the board feels that in the future it is desirable to
arrange for personal interviews between the candidates and the
secretaries of the board before the candidates’ cases are brought
before the board for final action.

DIVISION OF ENGINEERING.

[C. A. ApaMs, Chairman.]

(For present personnel, see Appendix A.)

Apart from the activities connected with specific prejects, a brief
account of which is given below, much of the time of the chairman
during the past six months has been devoted to the establishment
of the new plan of organization-which involves the active partici-
pation of the engineering societies on the division.

This plan of organization which has been described more in detail
in previous reports, has as its salient feature a general advisory
board in each branch of engineering, which is sponsored by the appro-
priate society, and under which the several projects in that field
are organized.

As in some cases this involves the reorganization of the research
work of the societies and a closer coordination of that work with
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the Division of Engineering, progress is necessarily slow; however,
this work is progressing steadily and its completion will place the
division in a much stronger position, with real working connections
with the engineering societies which are represented on the division.

‘RECENT PROGRESS OF ACTIVE PROJECTS.

Heat treatment of carbon steel—Funds for the conduct of this
work up to the first of the year were provided by the United States
Bureau of Mines and United States Bureau of Standards. Owing to
the curtailment of the congressional appropriations for these bureaus,
they are no longer able to render sufficient financial assistance. The
National Research Council has therefore recently appropriated $1,000
which will be largely used for machining specimens. The services
of Prof. Charles Y. Clayton, of the Missouri School of Mines, have
been secured to assist Dr. Henry M. Howe in completing these in-
vestigations, his services to be paid for by the Bureau of Mines. A
progress report will be published shortly which will contain the
results obtained from the investigations up to date.

Fatigue phenomena of metals—The original program provided for
under the $30,000 appropriation of the Engineering Foundation has
been completed, and considerable progress has been made on the ex-
tension of the investigations to study the fatigue properties of nickel-
steel, which was financed by the General Electric Co.

The results of the investigations indicate that a rise of temperature
test may furnish a reliable accelerated test for fatigue resistance.
Although this test may not apply to alloy steels it seems to predict
endurance limits for carbon-steel with accuracy, and a test can be
completed in half an hour. Among the factors which lower the re-
sistance of metals to repeated stresses may be mentioned :

(1) Sudden changes of the outline of the part.

(2) Localized stresses due to poor surface finish or to cracks in
grooves caused by wear, by accidental blows, or by improper heat
treatment.

(8) Occasional overload, either a heavy overload applied a few
times or a light overload applied some thousands of times.

A report embodying the results of the investigations is now finished
and will be published shortly. This report contains the most valu-
able and complete information ever published on this subject.

Other industries are taking an interest in this work as is also the
Air Service of the War Department, and this is likely to permit
further extension of the program.

New hardness testing machine—This committee has summarized
its work in a paper which will be published in the July issue of the
American Society of Mechanical Engineers. The report contains a
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great amount of test data obtained by the committee and also a very
complete summary of available knowledge on this subject.

Steel ingots.—This committee was originally organized during the
war to determine the best open-hearth practice for the manufacture
of gun steels and fine steels generally, and to disseminate the informa-
tion among the various manufacturers to the end of eliminating as
far as possible numerous rejections, particularly on ordnance orders.
The work has been completed and summarized in a report prepared
by Dr. Henry M. Howe and Col. W. P. Barba, which will be published
shortly. This report constitutes what is probably the best set of
specifications for acid open-hearth practice ever prepared. Although
the present activities of the committee have been completed there is a
strong feeling that inasmuch as its membership constitutes the fore-
most experts on steel in the country, the committee should not be dis-
charged.

Neumann bands.—The tests originally planned have been com-
pleted and a report will be published shortly. However, the work of
this committee will be continued with a view to ascertaining whether
the presence of Neumann bands is evidence of weakness of the metal,
and the kinds of steel favorable for the production of Neumann
bands.

Substitute deowidizers—The first phase of the work involving
laboratory tests of fusibility and viscosity is finished, and the second
dealing with the manufacture of the most promising mixtures and
their try-out in steel making is well under way. A report will be pub-
lished shortly embodying the results of investigations to date A
number of large steel manufacturers have become interested in the
work and have already rendered valuable assistance in the prepara-
tion of the deoxidizers, and in trying them out.

Specifications for standard tests for welds—Difference in details of
procedure for testing welds have caused such widely divergent results
that comparisons are frequently impossible, with the result that the
usefulness of much of the research work on record is greatly re-
stricted.

A preliminary report, embodying the standardization of procedure
for making tests of welds, has been completed and published in
the proceedings of the American Welding Society.

Specifications for steel to be welded.—The quality and composi-
tion of the base or parent metal has an important bearing on the
quality of the resultant weld. This committee is, therefore, devot-
ing its activities to a study of existing specifications for steel, with
a view to determining their suitability for welding purposes and
modifying such existing specifications wherever necessary.

Electric arc welding, resistance welding, and gas welding—These
committees are confining their activities for the present to the prepa-
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ration of critical summaries of existing knowledge and experience
in the various branches of the welding field. The purpose of such
summaries is to lay a sound foundation on which the much needed
research may be properly planned.

Welding of storage tanks.—This committee was orgamzed to meet
the requests for information from the Standard Oil Co. as to the
feasibility of welding storage tanks. Considerable difficulty has
been experienced with the riveted tank, because such structures are
not “ oil-tight ” for the lighter oils.

The result of this application of welding promises not only a
cheaper but also a better storage tank, and will open a new and
large field to which welding is particularly adapted. Several small
tanks have already been built successfully in this way, although the
designs were not specially adapted to welding. Specifications are
in progress for the building of a large tank which will be constructed
by the Standard Oil Co.

Training of welding operators—The ultimate object of this com-
mittee is to draw up a standard for the training of welders which
will meet the wide needs of the industry, varying from those of
the manufacturer who is interested in one particular job to those
at a shipyard and railroad, who are training men for all classes
of work. Efforts for the present are confinéd to drawing up a set
of questions designed for the special purpose of enabling the in-
structor to obtain a preliminary indication as to whether the pros-
pective student has the necessary qualifications of becoming a good
operator.

Welding wire specifications.—Specifications for welding wire by
gas and electricity have been prepared by this committee for the
welding of mild steel, and will be published shortly. Considerable
progress has been made also in the preparation of specifications for
a high-carbon electric-welding wire to meet the demands for the
building up of worn surfaces where great resistance to abrasive wear
is desired.

Core losses—This committee was organized for the purpose of
reducing core loss calculations of electrical machinery to a more
rational basis. Four phases of this work are now being conducted
at” four universities—Harvard, Washington (St. Louis), Missouri,
and Massachusetts Institute of Technology. Manufacturers have
promised to cooperate and will furnish the services of their engi-
neers and the facilities of their laboratories.

Highway advisory board.—Since the beginning of the year the
advisory board on hlghway research, established through the activi-
ties of the division of engineering to organize a national program
of highway research, has been seeking sufficient funds to employ a
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director and provide for the necessary office expenses. These funds
are now in sight, and Prof. W. K. Hatt of Purdue University has
been engaged to take charge on July 1. The committee on economic
theory of highway improvement, one of the committees coming
under this board, has secured the cooperation of eight or nine State
highway departments in conducting a number of research projects.
relating to this subject. It is estimated that in this way not less
than $250,000 will be made available for this work during the com-
ing year.
NEW PROJECTS.

Molding sand research.—In cooperation with the American Foun-
drymen’s Association, the division is organizing an investigation on
the reclamation of used sands in molding operations and for other
foundry use. A well-planned investigation in this field will un-
doubtedly yield information which will result in an annual saving of
millions of dollars. A bibliography has been prepared and progress
is being made in preparing a critical summary of existing knowledge
which will serve as a basis for drawing up a carefully selected re-
search program. The financial support comes largely from the
American Foundrymen’s Association. .

Welded rail joints—Welding is being used very widely in making
rail joints, and several of the large electric railway companies each
spend over $100,000 a year for this work. More or less trouble from
breakage has been experienced in all types of welding in commercial
use, and although much experimental work has been carried out by
individual companies (both manufacturers and users), no satisfac-
tory solution has been obtained. Realizing this need, the American
Electric Railway Engineering Association has appealed to the
Amercan Bureau of Welding (the welding advisory board of the
division of engineering) for assistance in organizing a rail-welding
research, with the assurance that the necessary financial support will
be provided by the electric railway companies and by the manufac-
turers of welding equipment, several of these companies having
already promised such support.

The provisional organization committee has already had one
meeting and the organization is under way.

Marine borer research—Owing to the very sudden increasc in the
destruction of marine piling in San Francisco Bay resulting from
the attack of marine borers, and amounting to about $15,000,000 in
the last year or two, there was organized a San Francisco Bay Marine
Piling Committee of the American Wood Preservers’ Association.
This committee prepared a very elaborate report covering all avail-
able knowledge concerning this subject. It has also established a
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marine laboratory in San Francisco Bay for the purpose of further-
ing investigations, and has raised $30,000 for this purpose.

Realizing the danger of the spread of this activity to other parts
of the coast line, the nation-wide importance of the problem and its
solution and the need for the sponsorship of some recognized and un-
biased national organization, the above-namcd committee appealed
to the National Research Council for assistance in the organization
of a national movement for the attack of this problem.

Accordingly a committee was appointed by the council, consisting
of the chairmen of the divisions of engineering, of chemistry and
chemical technology, and of biology and agriculture, to consider
means for undertaking coordinated investigations upon the problem.
"L'his committee is now preparing a statement of the present situation
in regard to the use of timber in marine construction and also a tenta-
tive program of investigations. It is hoped to secure the participa-
tion of all agencies concerned in the marine borer menace in carry-
ing out this proposed extensive study.

This is one of the most important problems presented to the Na-
tional Research Council since its organization and one of the best
illustrations of the important service which can be rendered by a
national body of this sort. It is also an excellent illustration of the
need for cooperation between the scientific and engineering groups.

The problem is a decidedly imminent one and some attempt at a
practica] solution must be made immediately. This, however, does
not preclude a more thorough investigation of the fundamentals in-
volved looking toward the most effective and economical solution.
Everything possible is being done to push this work along.

Revision of steam tables—The best steam tables now available are
recognized to be in error by a suflicient amount to warrant the very
extensive research work necessary for a comprehensive revision. In
fact, there are certain differences of opinion involving thermody-
namic theory which can only be reconciled by careful experimental
determination. Moreover, the present tables do not go high enough
in temperature or pressure to meet the needs of modern steam en-
gineering.

A movement is now under way to organize a national committee
for this purpose, under the general advisory board on mechanical
engineering of the division of engineering. This board is sponsored
by the American Society of Mechanical Engineers. For the purpose
of planning this organization a meeting of the most prominent
steam engineers of the country was held in Cambridge, Mass., at
the laboratory of the Harvard Engineering School, on Thursday,
June 23. A report of the meeting will be available shortly. A small
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part of this experimental work has already been completed at the
laboratory of the Harvard Engineering School, a part of the ex-
pense being borne by the university and part by the American So-
ciety of Mechanical Engineers.

DIVISION OF CHEM.ISTRY AND CHEMICAL TECHNOLOGY.

[F. G. CoTTRELL, Chairman.]

(For present personnel see Appendix A.)

The committee on synthetic drugs, Julius Stieglitz, chairman, has
been inactive during the past few months owing to the fact that but
very few inquiries have been received. From this it would seem
that the manufacture of synthetic drugs in this country has now re-
turned to a normal basis, and, on recommendation of the chairman,
the committee will not be continued for the ensuing year.

The committee on methods of organic analysis, C. G. Derick, chair-
man, has confined its activities up to the present to an educational
campaign carried out by a few addresses by members of the com-
mittee on the value of qualitative organic analysis. The committee
is considering the publication of a brief laboratory manual on this
subject, and Mr. S. P. Mulliken, of the Massachusetts Institute of
Technology, is also continuing his very valuable methods of analysis
for organic compounds. It is hoped to get the committee into active
cooperation with various universities in order that the needed re-
search may be completed on methods of separation of organic com-
pounds and of their identification.

The committee on pharmaceutical research, J. M. Francis, chair-
man, has met with many perplexities and it is not ready as yet to
report a definite program. It is expected that in the near future
a committee will be named to outline a proper plan of procedure.

The committee on the chemistry of colloids, H. N. Holmes, chair-
man, has vigorously continued its activities initiated at the begin-
ning of the year. A number of lectures have been given by mem-
bers of the committee before universities and local sections of the
American Chemical Society, and the attendance at these lectures
indicates a growing interest in colloid chemistry. W. D. Bancroft
has completed and published a stimulating textbook on “Applied
Colloid Chemistry,” and the chairman expects to have his “ Labora-
tory Manual” ready for publishing soon. Suggestions that the
committee act as clearinghouse for colloid chemists and manufac-
turers have brought ready response, but it would seem that the
vigorous development of colloid chemistry in this country is too
recent to have created an adequate supply of men needed. The
classified bibliography, which has been in course of preparation for
some time, will soon be issued in mimeograph form and distributed
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for criticism and suggested additions, and a final edition will be
published in some suitable manner later on. The list of 200 colloid
problems, now being published in the Journal of Industrial and
Engineering Chemistry. is another part of the general plan of the
committee, and is calling forth decidedly interesting lettérs of in-
quiry.

The committee on ceramic research, Albert V. Bleininger, chair-
man, after a review of the present status of ceramic research,
selected the following four subjects to receive the first attention:
(1) A study of the elements which determine the plastic nature of
clay; (2) a critical examination of certain methods used in silicate
analysis; (3) a study of American pot clays and their proper com-
pounding for the production of refractories used in the glass in-
dustry; (4) a study of the relationship between crazing and the
expansion coeflicients of bodies and glazes. These subjects were
considered as especially promising and likely to attract the atten-
tion of the industries. The attitude of the makers of glass was
very encouraging, and also of several firms engaged in the produc-
tion of pots and blocks; but a number of other manufacturers of
these clay products, however, declined to support the movement on
the ground that such investigations should be conducted either
with public funds, or, if supported privately, the results of the work
should be kept confidential.

As several of the larger glass manufacturers had made their
support contingent upon the cooperation of the manufacturers of
glass house refractories, cooperative investigation did not appear
promising and the matter was dropped for the time being. Manu-
facturers of pottery and other clay products were then approached
with reference to the other subjects mentioned, but also with nega-
tive results. However, negotiations along these lines are still under
way and it is believed that within the present year positive coopera-
tion may result.

As the result of the efforts of the chairman of the committee a
nnmber of manufacturers of heavy structural clay products have
become interested in cooperative research and an executive com-
mittee for several associations has been organized, and also a special
technical committee; and a program has been outlined and the
problems involved have been assigned to the members of the technical
committee to be worked out in detail and specific plans outlined for
attacking them. When this plan has been approved, research men
will be employed who will have the status of fellows and will work
at the various institutions under competent direction in prosecuting
the investigation of specific problems. It is planned that the re-
sults of this cooperative research program shall be presented at the
meetings of the heavy clay products division of the American
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Ceramic Society, and this division will constitute a clearing house
for the various agsociations of manufacturers in handling the work
and making recommendations as to its continuance from year to
year.

The committee on explosives investigations, Charles E. Munroe,
chairman, has continued the work on. problems initiated last year.
As a result of its work on the utilization of surplus military ex-
plosives the entire surplus of T. N. T. (21,000,000 pounds) has now
been distributed over a wide area, and though much of it has been
used by the inexpert not a single accident from fire, explosion, or
poisoning attending its use has been reported, while the reports of
its behavior are quite enthusiastic. The tests by experts of the best
methods of using picric acid (there being a surplus of 12,000,000
pounds to dispose of) have been made and instructions for tests in
the field have been prepared, but it is not thought safe to look upon
the instructions as final until the results of field tests by the inexpert
under the supervision of experts, which are now under way, have
been carried out on a large scale.

The committee has prepared translations of several publications
deemed of special value; and a cooperative arrangement has been
made between the Ordnance Department, United States Army, the
Bureau of Ordnance of the Navy, and the Bureau of Mines under
which a translation relative to explosives or a cognate subject pre-
pared for one of them is manifolded for transmission through this
committee to the others. A special feature this year is a review of
the files of the Bureau of Mines and a carding of all the reports of
investigations of accidents from or outrages committed with explo-
sives made from the foundation of that bureau, so that in future
investigations this material may be readily accessible.

No report has been received from the committee on sewage dis-
posal, Edward Bartow, chairman, but the committee has been con-

tinued for the ensuing year.
At the annual meeting of the division, held at Rochester, N. Y.,

April 27, it was decided to undertake the publishing of a list of
research chemicals in this country, and a committee representing the
division of chemistry and chemical technology and the research in-
formation service was appointed, as follows: Messrs. W. D. Collins
(chairman), Roger Adams, Capt. D. B. Bradner, Messrs. H. T.
Clarke, W. F. Hillebrand, George C. Spencer, Clarence J. West
(secretary). Mr. West has already entered upon his duties and
some 500 letters have been sent out to manufacturing chemists
throughout the country, and so far about 100 replies have been re-
ceived ; these replies will be assembled and a draft or bulletin will
be submitted to the members of the committee for approval in due
course.
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At a meeting of the executive committee of the division, held in
New York June 4, it was voted to take steps to secure the publica-
tion of information obtained through the development of our explo-
sives industries and research connected therewith during the World
War, and a committee representing the division of Federal relations
and the division of chemistry and chemical technology was appointed
for that purpose, consisting of Messrs. C. L. Alsberg, Charles E.
Munroe, and Clarence J. West.

The following gentlemen have been appointed as delegates to the
annual meeting of the International Union of Pure and Applied
Chemistry, to be held at Brussels June 27, 1921 : Messrs. F. G. Cot-
trell, E. S. Chapin, Frederick G. Keyes, Collin McCall, Hugh S.
Taylor, and James B. Conant.

(With regard to progress in the matter of publication of critical
tables of physical and chemical constants, see report of the division
of research extension.)

DIVISION OF GEOLOGY AND GEOGRAPHY.
[EDWARD B. MATHEWS, Chairman.]

(For present personnel, see Appendix A.) ;

The outstanding features in the past six months in the division are:
(1) The actual start of work on Mr. Wood’s project for seismological
study; (2) the completion of definite plans for cooperation between
the American Geographical Society and the division in the publi-
cation of a series of maps of Africa; (3) the investigations of the
committees of geography and sedimentation, presented at the annual
meeting in April; (4) the completion and publication by the division
of its investigations of the “status of geology and geography in the
United States”; and (5) the beginning of a new office project, the
collection of unpublished bibliographies on geology and geography.
A brief summary of each of these to date follows:

1. PROJECT FOR SEISMOLOGICAL STUDY.

Early in 1919 Mr. H. O. Weod presented a very carefully consid-
ered scheme for seismological investigation. Prof. A. C. Lawson, of
the University of California, also presented a somewhat similar
project at a later date. After investigation by a committee of experts
it was decided to push actively that portion of the project which dealt
especially with southern California. Funds were not immediately
forthcoming, but the Carnegie Institution of Washington early this
year appointed Mr. Wood resezrch associate and assigned him to
this problem. Although the funds available are not as large as the
plan originally called for, the division is exceedingly grateful to the
institution for having made possible a start on the work. The region
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is a key region in the study of earthquakes. The investigation is cer-
tain to show “ how frequently shocks occur, and how strong they are ”
and “the places of origin of special hazard”; it ought to show
“where earth strain is growing and how, and perhaps how fast and
why.” In time prediction of earthquake shocks may become possible.
The work 1s expected, in any event, to “ make significant contribution
to the dynamics of geology and the physics of the earth.”

2. COOPERATION BETWEEN THE DIVISION AND THE AMERICAN GEOGRAPHICAL
SOCIETY.

The American Geographical Society is one of the few strong in-
struments in this country for advancing geographical science. The
division has been anxious to find ways in which it might be of as-
sistance to this subject and finds in the publication of some of the
results of the House “ Inquiry” a very promising field of coopera-
tion. An appropriation of $750 by the division and $1,000 by the
society is at present being utilized in this work, the specific project at
present under way being the preparation of general maps of Africa
showing the distribution of soil types, vegetation zones, and land
classification. These will represent “ a great advance in accuracy and
detail over former maps.” It is hoped that the sale of these maps will
provide a revolving fund for the publication of other maps embody-
ing new knowledge.

‘The society has recently invited the cooperation of the division
in a project calling for an examination and critical report on the
condition of geographic science in the countries in Europe.

3. WORK OF GEOGRAPHY AND SEDIMENTATION COMMITTEES.

The committee on geography is interesting itself particularly at
the present time in bringing about the production of a map of the
United States more suitable than any extant for plotting the statis-
tics of the Census Bureau in their relation to the physiographic
divisions of the country. The smallest unit now employed by the
bureau is the county, which is too gross to bring out these relations.
If a township map were available it would be of great value, and the
division is heartily seconding the efforts of the committee in its en-
deavor to procure such a map, especially for the northeastern United
States where the difficulties of so doing are less. Already individual
workers are awaiting the success of the project.

The committee on sedimentation has been making studies funda-
mental to opening the way for broad researches in sedimentation.
In its recent report were presented outlines of studies in sedimenta-
tion being carried on in the universities of the United States, prob-
lems in sedimentation suggested by State geologists in response to a
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questionnaire, a review of studies on sediments being carried on by
Federal institutions, a bibliography of chemical and physical re-
searches on sediments, an outline for the field description of sedi-
mentary rocks, including suggestions for standardizing color de-
scription, and a full outline for a treatise on sedimentation.

4.. STUDY OF STATUS OF GEOLOGY AND GEOGRAPHY IN THE UNITED STATES.

This study, which has been carried on in the office more or less
intensively since July, 1920, was completed early in the year. The
completed paper appears in the Bulletin of the Geological Society
of America and as No. 17 of Reprint and Circular Series of the
National Research Council.

5. UNPUBLISHED BIBLIOGRAPHIES.

The division has recently inaugurated a new project, that of ob-
taining lists of unpublished bibliographies. A list of such bibliog-
raphies, made available by publication as soon as possible, should
be of much value in preventing duplication of time by research
students in the same field. Responses to a circular letter requesting
information have been generous and all replies have been decidedly
sympathetic to the idea. Several manuscript bibliographies of much
value have already been discovered and the project gives promise of
meeting a real need.

Various other activities of the division have been carried on as
usual. Coordination of effort and cooperation between individuals
and organizations have been fostered, and research students have
been put in touch with others of similar interests. Probably at no
time since its organization has the division been more successful in
these types of activity. The chairman of the division has continued
cooperation with the United States Board of Surveys and Maps,
thereby keeping in close touch with both Government and public
map requirements and problems.

Altogether the past six months are felt to have marked a con-
siderable advance in the usefulness of the division.

DIVISION OF MEDICAL SCIENCES.

[G. W. McCoy, Chairman.]

(For present personnel see Appendix A.)

Owing to the splendid cooperation of the members of the executive
committee of the division of medical sciences, it has been possible to
carry on the work of the division for the half year with but a single
meeting of the division. This meeting was held on April 11 in Wash-
ington. The work of the year was reviewed and the outlook for the
future carefully canvassed.
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It was the consensus of opinion of the members that while the
larger projects of the division had not found financial support, the
formulation of the projects was worth the time and effort given to it
since there resulted the presentation of detailed plans for important
work, which plans had secured the approval of the division.

A single large new project that contemplated the investigation of
conditions affecting the health of people growing out of the prevail-
ing undernutrition in central Europe was formulated by a committee
of experts which met at Boston. This project called for an outlay
of about $65,000 a year and had in view the carrying out of studies
of metabolism, studies of epidemology, and infectious diseases and
those of a psychological nature. Thus far no source of funds has
been found.

A relatively small project for the aiding of studies in empyema has
been given financial aid in the way of providing for financing studies
on pathological material and for the analysis of X-ray findings now
at the disposal of research workers through the courtesy of the
Surgeon General of the Army. The division has participated in
several activities jointly with the division of anthropology and
psychology, as follows:

1. Conference on problems of the welfare of women and children
which might profitably be studied in certain institutions in Wash-
ington.

2. Conference on the functions of the semicircular canals with
special reference to tests for aviators.

3. Conference between selected groups of psychologists and psy-
chiatrists with a view to promoting a better understanding of prob-
lems that fall on the border line between these groups of practi-
tioners and if possible defining the field of each.

Provision has been made for a conference jointly with the division
of biology and agriculture on contagious abortion of farm animals,
a step of great economic importance, but related to the division of
medical sciences only by reason of the affiliation of the American
Veterinary Association with the division.

The chairman represented the division at the meeting of the
Association for the Advancement of Science in Chicago in January
and at the meeting of the American Medical Association in Boston
in January.

DIVISION OF BIOLOGY AND AGRICULTURE,
[C. B. McCLuNG, Chairman.]

(For present personnel, see Appendix A)
The activities of the division of biology and agriculture for the
first six months of the calendar year 1921-22 have largely been a
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continuation of efforts begun earlier. An analytical review of these
has been made and will here be briefly considered.

1. In a study of the conditions under which biological and agri-
cultural research is conducted in this country, there has spontane-
ously arisen in several instances the suggestion that the one thing
most needed are research institutes free from the obligations of ele-
mentary instruction and from the requirements of immediately prac-
tical results. This matter was considered further by the division and
provision made for a careful study of the problem.

2. Along with this consideration of a specific agency for pro-
moting research there has come also in the case of several subjects a
broad survey of present conditions and the formulation of programs
for future development. Some of these are already resulting in
definite accomplishment and will be referred to under other headings.

3. Such considerations led naturally to surveys of existing insti-
tutions. So far these have concerned only marine biological labora-
tories and inland aquatic laboratories. Recently, at a conference
held at Fairport, Iowa, under the authority of the Department of
Commerce, one session was given to a consideration of the develop-
ment and correlation of inland laboratories. This matter will be
pursued further, with the hope that a system of stronger institu-
tions, concerned in each case with special subjects, may be developed.

4. Discussions of research conditions led naturally to the suggestion
of other agencies for the promotion of research. Among these were
mentioned a bureau of methods, files of current problems, standardiza-
tion of biological reagents, establishment of a research fellowship sys-
tem, and assistance to publications. A committee has been at work

- for more than a year on the problem of preparing and publishing

lists of problems, and this has received favorable consideration by the
division. Efforts to promote the standardization of biological re-
agents have not accomplished any definite results but will be con-
tinued. The committee on fellowships made a definite report recom-
mending the policy of research fellowships both for the promotion of
research and for the development of investigators. It is hoped that
the money will be forthcoming for the inauguration of such a system.
Continued efforts to secure support for publications have not yet been
successful. However, it is hoped that within the next year progress
will be made toward the establishment of a listing and bibliographical
system under the auspices of the council.

5. The relation of the council to the industries is a subject which
has been constantly up for study. As has been indicated in earlier
reports, the division has been instrumental in helping in the estab-
lishment of a Crop Protection Institute, in providing the American
Institute of Baking with scientific advice, in assisting the Mulford
Expedition to South America, and in carrying out a study on the con-
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tamination of food products. In several instances, industrial associa-
tions have approached the council for assistance in the development
of research agencies and in carrying out specific investigations. These
. have all been sympathetically received.

6. One of the most difficult problems which the division has faced
has been in securing assistance for individual investigators. There
has always been some uncertainty about the desirability of doing this,
but, as a matter of trial, several individual investigators have been as-
sisted. So far these efforts have all resulted satisfactorily. In some
instances the assistance has been provided by securing financial sup-
port for the individual and in others by seeuring from his institution
relief from routine work so that he might devote himself to a special
investigation.

7. Another form of assistance in research projects considered is
that of cooperative effort in the solution of a particular problem.
There has already been reported the study of physiological salt re-
quirements of cultivated plants which is being continued and which
promises to give definite scientific and practical results. There is
also the case of the study of protein requirements of animals begun
during the war. This has resulted in an extended report, a sum-
mary and discussion of which will soon be published by the council.
In this case the collaborators will be free to publish from their own
institutions the detailed results of their investigations, while the
council, through the chairman of the committee, will publish the
digest and summary. The cooperative study under the direction of
the committee on forestry is proceeding actively and it is anticipated
that valuable results will soon be ready for publication.

Naturally such cooperative investigations suggested themselves
in relation to large comprehensive problems where the time and
training of the individual investigator is not sufficient to enable him
to accomplish the work desired. It would appear that in such cases
as this the promotion of cooperative investigations should be one of
the most valuable features of the council’s work. Among such sug-
gested investigations are those upon the conservation of meadows and
pastures, oceanographic studies, and ecological study of the air.
These are all under consideration and a committee has been provided
for the last mentioned. The Ecological Society of America has a
large committee which is making a study of existing areas of the
country which it is desired to preserve for future biological study in
an undisturbed condition. This committee has been actively at work
for some time but its efforts have been crippled by a lack of financial
support. Accordingly, on recommendation of the division of biology
and agriculture, the council has provided money for the further
prosecution of the work of this committee.
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8. It was the hope that in establishing the council a definite means
would be provided for better mutual understandings between work-
ers in different fields of science. The various divisions of the council
were set up so as to bring together the most nearly related sciences,
thus providing for intimate association, and then means within the
council were provided for contacts between representatives of these
groups of science. The large amount of time required for organiza-
tion within the divisions and for the council as a whole has in a way
prevented the full development of relations between these different
divisions. However, in several instances our division has entered
into cooperation with the others of the council. There may be men-
tioned here the work with the division of research extension in form-
ing the Crop Protection Institute and in providing the advisory

“board for the American Institute of Baking. Recently there has
been occasion for cooperation with the engineering division and the
division of chemistry and chemical technology in developing a project
for the study of the marine borer in San Francisco Bay. With the
cooperation of the division of physical sciences, also, there is arranged
a conference on biophysics to be held at Woods Hole this summer.
Outside of the council the particular contact of the division has been
with the United States Department of Agriculture.

9. One of the most valuable features of the council’s organization
is the opportunity which it gives for bringing together groups of in-
dividuals particularly interested in some subject. Such conferences
are essential to the full understanding of a problem and for the
mutual adaptations between individuals required for their successful
prosecution. Reference has already been made in previous reports
to such conferences upon the condition of science in the Philippines,
to conferences of committees on agronomy, horticulture, food and
nutrition, fertilizers, and phytopathology. At the present time, in
cooperation with the division of medical sciences, arrangements are
being made for similar conferences upon the very serious animal
disease called contagious abortion.

10. Another form of outside contact is with organizations having
purposes similar to the council. 'Reference has already been made to
the Second International Eugenics Congress to be held in New York
in September of this year. This is now well organized and gives
promise of being very successful. The Sigma Xi Society is an
organization in universities devoted to the promotion of scientific
research. For a number of years it has had under consideration a
plan to establish a system of research fellowships. Lack of financial
support has made this difficult to start, and so the council voted a
‘small sum of money to get this under way. Already this has re-
sulted in the collection of a sufficient sum of money to establish at



50 ANNUAL REPORT NATIONAL ACADEMY OF SCIENCES, 1921,

least two research fellowships comparable to those in physics and
chemistry under the research fellowship board of the council. The
Marine Biological Laboratory at Woods Hole is an outstanding ex-
ample of cooperative effort within a scientific group, and because of
this the council has lent its support in an effort to increase the
facilities of the laboratory. While no definite results have been ob-
tained as yet, there is reason to believe that eventually we should be
able to assist this national cooperative laboratory.

11. The results of the war have placed upon American science in-
creased responsibilities, especially in the matter of the publication
of scientific work. Continued efforts have been made to assist in
this matter, and the council has contributed directly to the support
of Botanical Abstracts. Also it has made a small contribution to the
Wistar Institute at Philadelphia to assist in the wider dissemination
of certain zoological and anatomical journals which it published in
the desire to extend more widely the influence of American biology
and also to promote international good will by placing these journals
for a time free of charge in laboratories where they would not other-
wise go.

12. It was hoped that the ‘establishment of the National Research
Council, representing the scientific forces of the country, would pro-
vide a definite agency for giving expression to the collective judg-
ments of scientific groups. In a measure the success of the council
would be in the degree to which it was appealed to for an expression
of such group judgments. Already there is satisfactory evidence that
the council is thus recommending itself. Through the division of
biology and agriculture it has been asked to express its judgment
upon a number of important scientific projects which have sought
financial support from different foundations.

DIVISION OF ANTHROPOLOGY AND PSYCHOLOGY.

[CLARK WISSLER, Chairman.]

(For present personnel, see Appendix A.)

This division has initiated a number of important conferences.
two of which were held during the period—one conference on vesti-
bular research and one on the relation of psychology to medical
practice. Both were financed by an appropriation from the council
amounting in the aggregate to $1,150.

The former revealed a distinct need for a standing committee,
which was later authorized by the council. As now organized this
committee comprises the leading investigators in this field, all of
whom are actually engaged in research. For the support of these
investigations the council has appropriated $1,400. Mention should
also be made of the generosity of the University of California in
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appropriating $400 for vestibular investigations by its representa-
tive on the committee. A number of other institutions have signified
their intention to cooperate in the near future. The ultimate objec-
tive of the research is an understanding of the nervous mechanism
by which equilibrium of the pilot of an airplane is maintained.

The conference on the relations of psychology to medicine was
attended by six representatives of the medical profession and an
~equal number of psychologists, and concerned itself with the psycho-
logical training in medical schools and the legal status of psycho-
logical advisers and practitioners. This proved a very successful
conference and promises to make for progress in this important
problem. d

During the interval the division was called upon to consider a
number of extensive plans for research and make recommendations
on the same. Since several of these requests referred to problems
of fundamental importance, the division was able to render a real
service.

The project for the prediction of success of students entering
higher institutions was completed during the period, $500 having
been appropriated by the council last year for that purpose. The
project for the encouragement of research talent was taken up by
the division of educational relations and will be reported under that
head. The encouragement of State archeological surveys has pro-
ceeded under the direction of the special committee on that subject.
Progress has been made in Indiana, Michigan, Towa, and Illinois, the
chairman of the division having held conferences with representa-
tives from these States.

The annual meeting of the division was held on April 22, 1921.

APPENDIX A.
OFFICERS, MEMBERS, AND COMMITTEES,
OFFICERS ANE EXECUTIVE BOARD,
OFFICERS.
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tory, ‘Carnegie Institution of Washington, Pasadena, Calif.
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Physical Laboratory, Yale University, New Haven, Conn.

First vice chairman, Charles D. Walcott, Secretary of the Smithsonian In-
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1 Deceased,
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Committee on publicity : Chairman, Vernon Kellogg; H. E. Howe, Robert M.
Yerkes.

TECHNICAL COMMITTEES OF THE COUNCIL.

Committee to confer with committee of American Association for the Advance-
ment of Science on bibliography : Chairman, Robert M. Yerkes; Vernon Kellogg,
C. E. McClung.

Committee on conservation of natural resources : Chairman, John C. Merriam ;
J. McKeen Cattell, John M. Clarke, Vernon Kellogg, C. E. McClung.

Committee to consider various phases of industrial research: Chairman, Gano
Dunn; Comfort A. Adams, John J. Carty, George E. Hale, H. E. Howe.

Committee on Federal grants for research: Chairman, Vernon Kellogg; John
J. Carty, Gano Dunn, S. W. Stratton, Charles D. Walcott, Robert M. Yerkes .

Committee on industrial personnel research: Chairman, H. A. Bumstead ;!
secretary, Alfred D. Flinn; Comfort A. Adams, James R. Angell, W. V. Bing-
ham, S. P. Capen, H. E. Howe, George W. McCoy, Beardsley Ruml, Robert M.
Yerkes. A

Committee on Patent Office: Chairman, L. H. Baekeland, honorary professor
of chemical engineering, Columbia University, New York City; secretary,
Edwin J. Prindle, 111 Broadway, New York City; W. F. Durand, Thomas
Ewing, Frederick P. Fish, Reid Hunt, R. A. Millikan, M. I. Pupin, S. W.
Stratton, C. P. Townsend.

Committee on proposed journal of scientific instruments: Chairman, Au-
gustus Trowbridge; H. E. Howe, Robert M. Yerkes, Gano Dunn.

Trustees for the publication of critical tables of physical and chemical con-
stants: Chairman, Hugh K. Moore, manager of the research laboratory, Brown
Co., Berlin, N. H.; George P. Adamson, H. E. Howe, Edward P. Hyde, Julius
Stieglitz.

Editorial board for publication of critical tables of physical and chemical
constants: G. K. Burgess, Saul Dushman, John Johnston, C. E. K. Mees, C. E.
Mendenhall, R. B. Moore.

1 Deceased.
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Executive committee of the American Geophysical Union (acting also as
the American section of the International Geodetic and Geophysical Union) :
Chairman, William Bowie, Chief of the Division of Geodesy, United States °
Coast and Geodetic Survey, Washington, D. C.; L. A. Bauer, F. G. Cottrell,
Arthur L. Day, W. J. Humphreys, G. W. Littlehales, C. F. Marvin, E. B.
Mathews, C. E. McClung, R. A. Millikan, H. F. Reid, Augustus Trowbridge,
H. S. Washington. t

Representative of the National Research Council in the Crop Protection Insti-
tute, H. E. Howe, chairman of the division of research extension, National
Research Council, Washington, D. C.

Representatives of the Council on—

Editorial Board of Proceedings of National Academy:of Sciences: Member
of the executive committee, Vernon Kellogg; members of the editorial board,
the chairman and permanent secretary of the Council, C. A. Adams, F. G.
Cottrell, C. E. McClung, E. B. Mathew, G. W. McCoy, R. A. Millikan, F. L.
Ransome, Augustus Trowbridge, R. M. Yerkes.

Board of trustees of Science Service: George E. Hale, Vernon Kellogg,
R. M. Yerkes.

'

DIVISIONS OF THE COUNCIL,
I. DivisioN oF FEDERAL RELATIONS.

Chairman, Charles D. Walcott.
Vice chairman, C. L. Alsberg.
Secretary, Augustus Trowbridge.

EXECUTIVE COMMITTEE.

Chairman, C. L. Alsberg; Charles D. Wélcott; Col. Colden LH. Ruggles,
George Otis Smith, 8. W. Stratton, Augustus Trowbridge.

MEMBERS OF THE DIVISION,
EX OFFICIO.

Robert M. Yerkes, chairman, Research Information Service, National Re-
search Council, Washington, D. C.

The President of the United States, on the recommendation of the president
of the National Academy of Sciences, acting as chairman of the division of
Federal relations of the National Research Council, has designated the follow-
ing representatives of the warious departments to act as members of this
division:

DEPARTMENT OF STATE.
Wilbur J. Carr, Director of the Consular Service.
DEPARTMENT OF THE TREASURY.
J. W. Schereschewsky, Assistant Surgeon General, Public Health Service.

DEPARTMENT OF WAR.

Lieut. Col. Edward T. Donnelly, General Staff, United States Army.

Brig. Gen. Dennis E. Nolan, General Staff, Director of the Military Intelligence
Division, United States Army.

Col. Clarence H. McNeil, Coast Artillery, United States Army.

Col. Joseph 8. Siler, Medical Corps, United States Army.

Lieut. Col. Clarence O. Sherrill, Engineer Corps, United States Army.
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Col. Colden IH. Ruggles, Ordnance Department, United States Army.
Maj. Gen. George O. Squier, Chief Signal Officer, United States Army.
Maj. Byron Q. Jones, Air Service, United States Army.
Brig. Gen. A. A. Fries, Chief of the Chemical Warfare Service, United States

Army.
DEPARTMENT OF JUSTICE.

DEPARTMENT OF THE NAVY,

, Intelligence Division, Office of Naval Operations, United States’

Navy.

Rear Admiral J. A. Hoogewerff, Superintendent of the Naval Observatory,
Bureau of Navigation, T/nited States Navy.

Rear Admiral C. W. Parks, Chief of the Bureau of Yards and Docks, United
States Navy.

Capt. C. C. Bloch, Acting Chief of the Bureau of Ordnance, United States:
Navy.

Rear Admiral D. W. Taylor, Chief Constructor of the Navy and Chief of the
Bureau of Construction and Repair, United States Navy.

Rear Admiral R. S. Griffin, Chief of the Bureau of Engineering, United States
Navy. i

Rear Admiral Edward R. Stitt, Surgeon General and Chief of the Bureau of
Medicine and Surgery, United States Navy.

DEPARTMENT OF THE INTERIOR.

William A. Kinnan, classification examiner, Patent Office.
, Bureau of Education.

George Otis Smith, Director of the Geological Survey.

A. P. Davis, Director of the Reclamation Service.

H. Foster Bain, Director of the Bureau of Mines.

DEPARTMENT OF AGRICULTURE,

C. F. Marvin, Chief of the Weather Bureau.

J. R. Mohler, Chief of the Bureau of Animal Industry.

Karl F. Kellerman, physiologist and Associate Chief of the Bureau of Plant
Industry.

E. H. Clapp, assistant forester, Forest Service.

C. L. Alsberg, Chief of the Bureau of Chemistry.

Milton Whitney, Chief of the Bureau of Soils.

L. O. Howard, entomologist and Chief of the Bureau of Entomology.

E. W. Nelson, biologist and Chief of the Bureau of Biological Survey.

T. H. MacDonald, Chief of the Bureau of Public Roads.

POST OFFICE DEPARTMENT.

DEPARTMENT OF COMMERCE,

 Joseph A. Hill, chief statistician, Bureau of the Census.

S. W. Stratton, Director of the Bureau of Standards.

Hugh M. Smith, commissioner, Bureau of Fisheries.

William Bowie, Chief of the Division of Geodesy, Coast and Geodetic Survey.

DEPARTMENT OF LABOR.

Ethelbert Stewart, commissioner, Bureau of T.abor Statistics.
86660°—22——5
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SMITHSONIAN INSTITUTION.

Charles D. Walcott, Secretary of the Smithsonian Institution and president
of the National Academy of Sciences, Washington, D. C.

COMMITTEES.

Committee on relations between scientific agencies in State and Federal Gov-
ernments (joint committee with division of States relations) : Chairman of
the section of the division of Federal relations and chairman of the joint com-
mittee, E. W. Allen, Chief of the Office of Experiment Stations, United States
Department of Agriculture, Washington, D. C.

Committee on scope of government service: Chairman, C. L. Alsberg.

II. DivisioN oF FOREIGN RELATIONS.

Chairman, R. A. Millikan.
Vice chairman, Wilbur J. Carr.
Vice chairman, H. A. Bumstead.! . ‘

EXECUTIVE COMMITTEE.

Chairman, R. A. Millikan; vice chairmen, Wilbur J. Carr and H. A. Bum-
stead ;* William Bowie, Vernon Kellogg, John C. Merriam, W. S. Thayer.

MEMBERS OF THE DIVISION.
NATIONAL ACADEMY OF SCIENCES, EX OFFICIO.

Charles D. Walcott, president of the National Academy of Sciences; Secre-
tary of the Smithsonian Institution, Washington, D. C.

R. A. Millikan, foreign secretary of the National Academy of Sciences, pro-
fessor of physics, University of Chicago, Chicago, Ill.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.

Burton E. Livingston, professor of plant physiology and director of laboratory
of plant physiology, Johns Hopkins University; permanent secretary of the
American Association for the Advancement of Science, Washington, D. C.

AMERICAN ACADEMY OF ARTS AND SCIENCES.

A. A. Noyes, director of chemical research, California Institute of Technology,

Pasadena, Calif.
AMERICAN PHILOSOPHICAL SOCIETY.

Henry Fairfield Osborn, president of the trustees of the American Museum of"
Natural History, New York City.
DEPARTMENT OF STATE,

Wilbur J. Carr, Director of the Consular Service, United States Department
of State, Washington, D. C.

INTERNATIONAL ASTRONOMICAL UNION,

W. W. Campbell, vice president of the International Astronomical Union;
chairman of the executive committee of American section; director of Lick
Observatory, University of California, Mount Hamilton, Calif.

1 Deceased.
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INTERNATIONAL GEODETIC AND GEOPHYSICAL UNION,

William Bowie, president of the section on geodesy, International Geodetic and
Geophysical Union ; chairman of the American Geophysical Union; chairman of
the section on geodesy ; Chief of the Division of Geodesy, United States Coast
and Geodetic Survey. Washington, D. C.

C. F. Marvin, secretary of the section on meteorology, International Geodetic
and Geophysical Union ; chairman of the section on meteorology, American Geo-
physical Union; Chief of the United States Weather Bureau, Washington, D. C.

Louis A. Bauer, secretary of the section on terrestrial magnetism and elec-
tricity, International Geodetic and Geophysical Union; vice chairman of the
American Geophysical Union; chairman of the section on terrestrial magnetism
and electricity ; director of the department of terrestrial magnetism, Carnegie
Institution of Washington, Washington, D. C.

G. W. Littlehales. member of the executive committee, section on physical
oceanography, International Geodetic and Geophysical Union; chairman of the
section on physical oceanography, American Geophysical Union; hydrographic
engineer, United States Hydrographic Office, Washington, D. C.

H. S. Washington, vice president of the section on volcanology, International
Geodetic and Geophysical Union; chairman of the section on volcanology,
American Geophysical Union; petrologist, Geophysical Laboratory, Carnegie
Institution of Washington. Washington, D. C.

INTERNATIONAL UNION OF PURE AND APPLIED CHEMISTRY,

F. G. Cottrell, chairman of the division of chemistry and chemical technology,
National Research Council, Washington, D. C.

INTERNATIONAL MATHEMATICAL UNION,
L. E. Dickson, professor of mathematics, University of Chicago, Chicago, TIl.
INTERNATIONAL UNION OF SCIENTIFIC RADIO TELEGRAPHY.

Louis Austin, head of United States Naval Radio Research Laboratory, Wash-
ington, D. C.
INTERNATIONAL BUREAU OF WEIGHTS AND MEASURES.

S. W. Stratton, director of the United States Bureau of Standards, Washing-
ton, D. C.

INTERNATIONAL STANDARDIZATION COMMISSION,

Comfort A. Adams, chairman of the American committee ; Lawrence professor
of engineering, Harvard University; chairman of the division of engineering,
National Research Council, 29 West Thirty-ninth Street, New York City.

INTERNA:I‘IONAL ELECTROTECHNICAL COMMISSION,

C. O. Mailloux, president of the United States National Committee, 111 Fifth
Avenue, New York City.

INTERNATIONAL COMMISSION ON ILLUMINATION,

Edward P. Hyde, Nela Research Laboratory, General Electric Co., Nela Park,
Cleveland, Ohio.
EX OFFICIO.

Chairman of the National Research Council and chairmen of all divisions,
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MEMBERS AT LARGE,

H. A. Bumstead,® professor of physics and director of the Sloane Phsysical
Laboratory, Yale University ; chairman of the National Research Council, Wash-
ington, D. C.

Herbert Hoover, Secretary of Commerce; trustee of Leland Stanford Junior
University, Stanford University, Calif.

Elihu Root, 31 Nassau Street, New York City.

W. S. Thayer, professor of clinical medicine, Johns Hopkins University,

Baltimore, Md.
COMMITTEE.

Committee on Pacific Investigations: Chairman, H. E. Gregory, Silliman
professor of geology, Yale University, New Haven, Conn.

III. DIVISION OF STATES RELATIONS,

Chairman, John C. Merriam.
Secretary, Albert L. Barrows.

EXECUTIVE COMMTITTEE.
Chairman, John C. Merriam ; Frank W. DeWolf, Vernon Kellogg, A. F. Woods.
MEMBERS OF THE DIVISION.

John C. Merriam, president of the Carnegie Institution of Washington,

‘Washington, D. C.
DIVISION OF XDUCATIONAL RELATIONS.

Vernon Kellogg, chairman of the division, National Research Council, Wash-
ington, D. C.
DIVISION OF RESEARCH EXTENSION,

H. E. Howe, chairman of the division, National Research Council, Washing- :

ton, D. C.
RESEARCH INFORMATION SERVICE.

Edwin F. Gay, president of New York Evening Post (Inc.), New York City.
DIVISION OF PHYSICAL SCIENCES,

Ernest Merritt, professor of physics and head of the department of physics,
Cornell, University, Ithaca, N. Y.

DIVISION OF ENGINEERING.

S. W. Stratton, director of the United States Bureau of Standards, Wash-

ington, D. C. ;
DIVISION OF CHEMISTRY AND CHEMICAL TECHNOLOGY.

Wilder D. Bancroft, professor of physical chemistry, Cornell University,

Ithaca, N. Y.
DIVISION OF GEOLOGY AND GEOGRAPHY.

E. B. Mathews, chairman of the division ; professor of mineralogy and petrog-
raphy, Johns Hopkins University ; State geologist of Maryland; director of the
State weather service, Baltimore, Md.

1 Deceased.




REPORT NATIONAL RESEARCH COUNCIL. 59

DIVISION OF MEDICAL SCIENCES.

V. C. Vaughan, professor of hygiene apd physiological chemistry, and dean
of the medical school, University of Michigan, Ann Arbor, Mich.
DIVISION OF BIOLOGY AND AGRICULTURE.
A. F. Woods, president of the University of Maryland, College Park, Md.
DIVISION OF ANTHROPOLOGY AND PSYCHOLOGY.
J. Walter Fewkes, chief of the Bureau of American Ethnology, Smithsonian
Institution, Washington, D. C.
ASSOCIATION OF AMERIICAN STATE GEOLOGISTS.
Frank W. DeWolf, State geologist of Illinois, Urbana, Ill.
SOCIETY OF AMERICAN FORESTERS.

Hugh P. Baker, secretary-treasurer of the American Paper and Pulp Asso-
ciation, 18 East Forty-first Street, New York City.

AMERICAN ASSOCIATION OF STATE HIGHWAY OFFICIALS,
Paul D. Sargent, chief engineer, highway commission, Augusta, Me.
MEMBERS AT LARGE.

E. A. Birge, president of the University of Wiéconsin, Madison, Wis.

JoHn M. Clarke, State geologist and paleontologist; director of the State
museum, HKducation Building, Albany, N. Y.

H. E. Gregory, Silliman professor of geology, Yale University ; superintendent
of the geological and natural history survey of Connecticut, New Haven, Conn.

Van H. Manning, director of the division of research, American Petroleun
Institute, 15 West Forty-fourth Street, New York City.

T. S. Palmer, expert in game conservation, United States Biological Survey,
Washington, D. C.

James A. B. Scherer, Pasadena, Calif.

Henry Suzzallo, president of the University of Washington, Seattle, Wash.

COMMITTEE,

Committee on relations between scientific agencies in State and Federal Gov-
ernments (joint committee with division of Federal relations) : Chairman of
the section of the division of States relations, Vernon Kellogg.

IV. DivisioN oF EDUCATIONAL RELATIONS.

Chairman, Vernon Kellogg.
Secretary, Albert L. Barrows.

EXECUTIVE COMMITTEE.

Chairman, Vernon Kellogg; S. P. Capen, Donald J. Cowling, Graham Edgar,
Abraham Flexner, A. Ross Hill, John C. Merriam, A. F. Woods.

MEMBERS OF THE DIVISION.

Vernon Kellogg, permanent secretary of the National Research Council,
Waghington, D. C.

AMERICAN ASSOCIATION OF LAND GRANT COLLEGES.

A. F. Woods, president of the University of Maryland, College Park, Md.
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AMERICAN ASSOCIATION OF UNIVERSITY PROFESSORS.
E. W. Brown, professor of mathematics, Yale University, New Haven, Conn.

AMERICAN COUNCIL ON EDUCATION.

S. P. Capen, director of the American Council on Education, Washington,
D. &

ASSOCIATION OF AMERICAN COLLEGES.
Donald J. Cowling, president of Carleton College, Northfield, Minn.
ASSOCIATION OF AMERICAN UNIVERSITIES.
A. Ross Hill, president of the Univers.ity of Missouri, Columbia, Mo.
NATIONAL ASSOCIATION OF STATE UNIVERSITIES.
Frank L. McVey, president of the University of Kentucky, Lexington, Ky.
UNITED STATES BUREAU OF EDUCATION.

George F. Zook, specialist in higher education, United States Bureau of Edu-
cation, Washington, D. C.

RESEARCH FELLOWSHIP BOARD OF THE NATIONAL RESEARCH COUNCIL.

Simon Flexner, chairman of the board; director of research laboratories,
Rockefeller Institute for Medical Research, Sixty-sixth Street and Avenue A,
New York City.

MEMBERS AT LARGE.

F. B. Dains, professor of chemistry, University of Kansas, Lawrence, Kans.

W. F. Durand, professor of mechanical engineering, Leland Stanford Junior
University, Stenford University, Calif.

Graham Edgar, professor of chemistry, University of Virginia, University, Va.

Abraham Flexner, secretary of the General Education Board, 61 Broadway,
New York City.

H. E. Gregory, Silliman professor of geology, Yale University, and superin-
tendent of the geclogical and natural history survey of Connecticut, New Haven,
Conn. '

" Herbert Hoover, Secretary of Commerce, trustee of Leland Stanford Junior
University, Stanford University, Calif.

John C. Merriam, president of Carnegie Institution of Washington, Washing-
ton:D. €

H. S. Pritchett, president of the Carnegie Foundation for the Advancement of
Teaching, 522 Fifth Avenue, New York City. :

Lieut. Col. Robert I. Rees, General Staff, chief of the education and recrea-
tion branch of the War Plans Division, United States Army, Washington, D. C.

Robert M. Yerkes, chairman of the research information service, National
Research Council, Washington, D. C.

L. R. Jones, liaison member from the division of biology and agriculture,
professor of plant pathology, University of Wisconsin, Madison, Wis.

V. DivisioN oF RESEARCH EXTENSION.

Chairman, H. E. Howe.
Vice chairman, W. M. Corse.
Secretary, Paul Moore.
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EXECUTIVE COMMITTEE.

Chairman, H. E. Howe; vice chairman, W. M. Corse; F. G. Cottrell, C. E. K.
Mees, C. P. Townsend.

MEMBERS OF THE DIVISION,

W. M. Corse, general manager of the Monel Metal Products Co., Bayonne, N.J.
‘BX OFFICIO.

Augustus Trowbridge, chairman of the division of physical sciences, National
Research Council ; professor of physics, Princeton University, Princeton, N. J.

Comfort A. Adams, Lawrence professor of engineering, Harvard University ;
chairman of division of engineering, National Research Council, 29 West Thirty-
ninth Street, New York City. .

F. G. Cottrell, chairman of division of chemistry and chemical technology,
National Research Council, Washington, D. C.

C. E. McClung, chairman of the division of biology and agriculture, National
Research Council; professor of zoology and director of the zoological labora-
tory, University of Pennsylvania, Philadelphia, Pa.

BUREAU OF MINES.

R. B. Moore, chief chemist and chief of the division of mineral technology,
United States Bureau of Mines, Washington, D. C.

BUREAU OF CHEMISTRY.

F. P. Veitch, chemist in charge of leather and paper laboratory, United States
Bureau of Chemistry, Washington, D. C.

BUREAU OF STANDARDS.

G. K. Burgess, chief of the metallurgical division, United States Bureau of
Standards, Washington, D. C.

MEMBERS AT LARGE,

L. H. Baekeland, honorary professor of chemical engineering, Columbia Uni-
versity, New York City.
John J. Carty, vice president of the American Telephone & Telegraph Co., 195
Broadway, New York City.
Alfred D. Flinn, secretary of the Engineering Foundation, 29 West Thirty-
ninth Street, New York City.
W. A. Hamor, assistant director of the Mellon Institute, Pittsburgh, Pa.
H. E. Howe, National Research Council, Washington, D. C.
John Johnston, Sterling professor of chemistry, Yale University, New Haven,
Conn.
C. E. K. Mees, director of development and research, Eastman Kodak Co.,
Rochester, N. Y.
A. R. Pierce, Pierce Manufacturing Co., New Bedford, Mass.
Walter Rautenstrauch, professor of mechanical engineering, Columbia Uni-
versity, New York City.
_F. K. Richtmyer, professor of physics, Cornell University, Ithaca, N. Y.
C. P. Townsend, patent attorney, Washington, D. C.
E. W. Washburn, professor of ceramic chemistry and head of the department
of ceramic engineering, University of Illinois, Urbana, Il
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COMMITTEE.
Advisory committee on alloys research: Chairman, W. M. Corse.
VI. RESEARCH INFORMATION SERVICE.

Chairman, Robert M. Yerkes.
Vice chairman, Edwin F. Gay.

EXECUTIVE COMMITTEE.

Chairman, Robert M. Yerkes; vice chairman, Edwin F. Gay; Alfred D. Flinn;
C. E. McClung, Charles L. Reese, Augustus Trowbridge.

MEMBERS OF THE DIVISION.
EX OFFICIO«
Chairman of the National Research Council and chairmen of all divisions.
DEPARTMENT OF STATE.
DEPARTMENT OF THE TREASURY.

J. W. Schereschewsky, assistant Surgeon General, United States Public Health
Service, Washington, D. C.

DEPARTMENT OF WAR.

Brig. Gen. Dennis E. Nolan, General Staff, director of the Military Intelligence
Division, United States Army, Washington, D. C.

DEPARTMENT OF JUSTICE.

Frank Burke, chief of the United States Bureau of Investigation, Washing-
ton, D. C.
POST OFFICE DEPARTMENT,

Joseph Stewart, special assistant to the Attorney General, United States Post
Office Department, Washington, D. C.

DEPARTMENT OF THE NAVY.

Rear Admiral W. S. Smith, United States Navy, Washington, D. C.

DEPARTMENT OF THE INTERIOR.

Thomas T. Read, chief of the Division of Educational Information, Bureau
of Mines, Washington, D. C.

DEPARTMENT OF AGRICULTURE.

C. L. Alsberg, chief of the United States Bureau of Chemistry, Washing-
ton, D. C.

DEPARTMENT OF COMMERCH.

S. W. Stratton, director of the United States Bureau of Standards, Washing-
ton, D. C.

DEPARTMENT OF LABOR,

MEMBERS AT LARGE.

Clement W. Andrews, librarian of the John Crerar Library, Chicago, Ill.

Fuller E. Callaway, cotton manufacturer, LaGrange, Ga.

Harrison W. Craver, director of the Engineering Societies Library, 29 West
Thirty-ninth Street, New York City.
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W. R. DeField, operating manager of Montgomery Ward & Co., Chicago, Ill.

Alfred D. Flinn, secretary of the Engineering Foundation, 29 West Thirty-
ninth Street, New York City.

Edwin F. Gay, president of the New York Evening Post (Inc.), New York
Clity.

William C. Geer, vice president of the B. F. Goodrich Co., Akron, Ohio.

Milton J. Greenman, director of the Wistar Institute of Anatomy and Biology,
Philadelphia, Pa.

Charles F. Kettering, president of the Dayton Engineering Laboratories Co.,
Dayton, Ohio.

Arthur D. Little, president of Arthur D. Little (Inc.), Cambridge, Mass.

Van H. Manning, director of the division of research, American Petroleum
Institute, 15 West Forty-fourth Street, New York City.

Raymond Pearl, professor of biometry and vital statistics, Johns Hopkins Uni-
versity, Baltimore, Md.

Charles L. Reese, chemical director of E. I. duPont de Nemours & Co., Wil-
mington, Del. ;

F. S. Terry, manager of the National Lamp Works, General Electric Co.,
Nela Park, Cleveland, Ohio.

M. C. Whitaker, consulting engineer, 27 William Street, New York City.

VII. DivisioN or PHYSICAL SCIENCES.

Chairman, Augustus Trowbridge.
Vice chairman, H. G. Gale.

EXECUTIVE COMMITTEE.

Chairman, Augustus Trowbridge; vice chairman, H. G. Gale; R. A. Millikan,
H. N. Russell, Oswald Vebler, E. B. Wilson.

MEMEERS OF THE DIVISION.

H. G. Gale, professor of physics, University of Chicago, Chicago, Ill.

AMERICAN ASTRONOMICAL SOCIETY,

W. W. Campbell, director of the Lick Observatory, Mount Hamilton, Calif.
H. N. Russell, professor of astronomy, Princeton University, Princeton, N. J.
Joel Stebbins, professor of astronomy, University of Illinois, Urbana, Ill

AMERICAN PHYSICAL SOCIETY,

John Zeleny, professor of physics, Yale University, New Haven, Conn.

William Duane, professor of biophysics, Harvard University Medical School,
Boston, Mass.

Irving Langmuir, research laboratory, General Electric Co., Schenectady, N. Y.

HErnest Merritt, professor of physics and head of the department of physics,
Cornell University, Ithaca, N. Y.

R. A. Millikan, professor of physics, University of Chicago, Chicago, Ill.

E. B. Wilson, professor of mathematical physics, in charge of the department
of physics, Massachusetts Institute of Technology, Cambridge, Mass.

AMERICAN MATHEMATICAU SOCIETY.
L. E. Dickson, professor of mathematics, University of Chicago, Chicago, Ill.

Oswald Veblen, professor of mathematics, Princeton University, Princeton,

N. J.
H. 8. White, professor of mathematics, Vassar College, Poughkeepsie, N. Y.
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MATHEMATICAL ASSOCIATION OF AMERICA,
E. R. Hedrick, professor of mathematics, University of Missouri, Columbia, Mo.
REPRESENTATIVE OF THE DIVISION OF FEDERAL RELATIONS.

William Bowie, chief of the division of geodesy, United States Coast and Geo-
detic Survey, Washington, D. C.

MEMBERS AT LARGE.

J. S. Ames, professor of physics and director of the physical laboratory, Johns
Hopkins University, Baltimore, Md.

Louis A. Bauer, director of the department of terrestrial magnetism, Carnegie
Institution of Washington, Washington, D. C.

G. D. Birkhoff, professor of mathematics, Harvard University, Cambridge,
Mass.

Henry Crew, Fayerweather professor of physics, Northwestern University,
Evanston, IlL

C. F. Marvin, chief of the United States Weather Bureau, Washington, D. C.

Max Mason, research professor of mathematical physics, University of Wis-
consin, Madison, Wis. €

E. F. Nichols, Nela Research Laboratory, General Electric Co., Nela Park,
Cleveland, Ohio.

M. I. Pupin, professor of electromechanics, Columbia University, New York
City. :

S. W. Stratton, director of the United States Bureau of Standards, Washing-
ton; D. C.

Augustus Trowbridge, professor of physics, Princeton University, Princeton,
N. J.

COMMITTEES,

American section, International Astronomical Union: Chairman, W. W. Camp-
bell.

American section, International Mathematical Union: Chairman, L. E. Dick-
son.

American section, International Union of Scientific Radio Telegraphy (organ-
ized jointly with the division of engineering) : Chairman, Louis Austin, head of
the United States Naval Radio Research Laboratory, Washington, D. C.

Committee on algebraic nnmbers: Chairman, L. E. Dickson.

Committee on atomic structure: Chairman, F. A. Saunders, associate professor
of physics, Harvard University, Cambridge, Mass.

Committee on celestial mechanics: Chairman, E. W. Brown, professor of
mathematics, Yale University, New Haven, Conn. .

Committee on electrodynamics of moving media: Chairman, J. S. Ames.

Committee on luminescence : Chairman, Ernest Merritt.

Committee on mathematical abstracts: Chairman, L. E. Dickson.

Committee on mathematical analysis of statistics: Chairman, H. L. Reitz,
professor of mathematics and astronomy, State University of Iowa, Iowa City,
Towa.

Committee on orbit theory: Chairman, A. O. Leuschner, professor of astron-
omy and director of the students’ observatory, University of California, Berke-
ley, Calif.

Committee on parallaxes: Chairman, Frank Schlesinger, director of Yale
University Observatory, New Haven, Conn.

Committee on photoelectric effects: Chairman, R. A. Millikan.
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Committee on physiological optics: Chairman, F. K. Richtmyer, professor ¢f
physics, Cornell University, Ithaca, N. Y.

Committee on research methods and technique: Chairman, H. B. Williams.
assistant professor of physiology, College of Physicians and Surgeons, Columbia
University, New York City.

Committee on revolving fund: Chairman, Oswald Veblen. >

Committee on quantum theory: Chairman, Max Mason.

Committee on sound: Chairman, G. W. Stewart, professor of physics and
head of the department of physics, State University of Iowa, Iowa City, Iowa.

Committee on spectroscopy :

Eastern branch—Chairman of general committee and of eastern branch,
Theodore Lyman, professor of physics, Harvard University, Cambridge, Mass.

Western branch—Vice-chairman of general committee and chairman of west-
ern branch, C. E. St. John, Mount Wilson Observatory, Carnegie Institution
of Washington, Pasadena Calif.

Committee on theories of magnetism: Chairman, A. P. Wills, professor of
mathematical physics, Columbia University, New York City.

Committee on thermo and magneto-electric effects: Chairman, Edwin H. Hall,
professor of physics, Harvard University, Cambridge, Mass.

Committee on X-ray spectra: Chairman, William Duane.

Committee on enlargement of functions of International Bureau of Weights
and Measures: Chairman, S. W. Stratton.

Subcommittee on wave-length standard for unit of length: Chairman, A. A.
Michelson, professor of physics and head of the department of physics, Uni-
versity of Chicago, Chicago, Ill.

VIII. DivisioN OoF ENGINEERING.

(Engineering Societies Building, 29 West Thirty-ninth Street, New York City.)

Honorary chairman, Henry M. Howe,
Chairman, Comfort A. Adams.

Vice chairman, Galen H. Clevenger,
Vice chairman, Alfred D. Flinn.
Secretary, Wm. Spraragen.

EXECUTIVE COMMITTEE.

Honorary chairman, Henry M. Howe; chairman, Comfort A. Adams; vice
chairmen, Galen H. Clevenger and Alfred D. Flinn; D. S. Jacobus, H. Hobart
Porter, Bradley Stoughton.

MEMBERS OF THE DIVISION.

Alfred D. Flinn, secretary of the Engineering Foundation, 29 West Thirty-
ninth Street, New York City.

AMERICAN SOCIETY OF CIVIL ENGINEERS.

Anson Marston, dean of the division of engineering and director of the en-
gineering experiment station, Iowa State College, Ames, Towa.

H. Hobart Porter, president of the American Water Works & Electric Co.,
50 Broad Street, New York City.

George S. Webster, director of the department of wharves, docks, and fer-
ries, The Bourse, Philadelphia, Pa.
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AMERICAN INSTITUTE OF MINING AND METALLURGICAL ENGINEERS.

Joseph W, Richards, professor of metallurgy, Lehigh University, South Bethle-
hem, Pa. } j

Allen H. Rogers, mining engineer, 42 Broadway, New York City.

Benjamin B. Thayer, vice president of the Anaconda Copper Mining Co., 42
Broadway, New York City.

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.

John H. Barr, manager of the Remington Typewriter Co., 374 Broadway, New
York City.

Arthur M. Greene, jr., professor of mechanical engineering, Rensselaer Poly-
technic Institute, Troy, N. Y.

D. S. Jacobus, advisory engineer of the Babcock & Wilcox Co., 85 Liberty
Street, New York City.,

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS.

Comfort A. Adams, Lawrence professor of engineering, Harvard University,
Cambridge, Mass.

F. B. Jewett, chief engineer of the Western Electric Co., 463 West Street,
New York City.

W. R. Whitney, director of the research laboratory, General Electric Co.,
Schenectady, N. Y.

AMERICAN SOCIETY OF REFRIGERATING ENGINEERS.

Walter Rautenstrauch, professor of mechanical engineering, Columbia Uni- -
versity, New York City.

AMERICAN SOCIETY FOR TESTING MATERIALS,

George K. Burgess, Chief of the Division of Metallurgy, United States Bu-
reau of Standards, Washington, D. C.

J. A. Capp, chief of the testing laboratory, General Electric Co., Schenec-
tady, N. Y.

AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS.

L. A. Scipio, acting director of the American Society of Heating and Ven-
tilating Engineers research laboratory, care of United States Bureau of Mines,
Pittsburgh, Pa.

ILLUMINATING ENGINEERING SOCIETY.

Edward P. Hyde, director of the Nela research laboratory, General Electric
Co., Nela Park, Cleveland, Ohio.

WESTERN SOCIETY OF ENGINEERS.

Arthur N. Talbot, professor of municipal and sanitary engineering, University
of Illinois, Urbana, Ill.

SOCIETY OF AUTOMOTIVE ENGINEERS,

Charles F. Kettering, president of the Dayton Engineering Laboratories Co.,
Dayton, Ohio.

REPRESENTATIVE OF THE DIVISION OF FEDERAL RELATIONS.

A. P. Davis, Director of the United States Reclamation Service, Washing-
ton, Dy O,
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MEMBERS AT LARGE.

Edward D. Adams, vice chairman of the Engineering Foundation, 71 Broad-
way, New York City.

T. R. Agg, professor of highway engineering, Iowa State College, Ames, Iowa.

John J. Carty, vice president of the American Telephone & Telegraph Co.,
195 Broadway, New York City.

Galen H. Clevenger, United States Smelting & Refining Co., 55 Congress
Street, Boston, Mass.

F. G. Cottrell, chairman of the division of chemistry and chemical tech-
nology, National Research Council, Washington, D. C.

Gano Dunn, president of the J. G. White Engineering Corporatlon, 43 Ex-
change Place, New York City.

Henry M. Howe, professor emeritus of metallurgy, Columbia University,
Bedford Hills, N. Y.

John Johnston, Sterlmg professor of chemistry, Yale University, New Haven,
Conn.

A. E. Kennelly, professor of electrical engineering, Harvard University, and
Massachusetts Institute of Technology, Cambridge, Mass.

Thomas H. MacDonald, chief of the United States Bureau of Public Roads,
Washington, D. C.

Van H. Manning, director of the division of research, American Petroleum
Institute, 15 West Forty-fourth Street, New York City.

Charles F. Rand, past president of the American Institute of Mining and
Metallurgical Engineers, 71 Broadway, New York City.

A. A. Stevenson, vice president of the Standard Steel Works Co., Philadel-
phia, Pa.

Bradley Stoughton, secretary of the American Instltute of Mining and
Metallurgical Engineers, 29 West Thirty-ninth Street, New York City.

S. W. Stratton, director of the United States Bureau of Standards, Wash-
ington, D. C.

Ambrose Swasey, president of the Warner & Swasey Co., Cleveland Ohio.

William R. Walker, assistant to the president of the United States Steel
Corporation, 71 Broadway, New York City.

COMMITTEES.

Committee on uses of cadmium: Chairman, Charles H. Fulton, director of
the school of mines, University of Missouri, Rolla, Mo.

Committee on core losses: Chairman, A. E. Kennelly.

Committee on substitute deoxidizers: Chairman, J. R. Cain, chemist, United
States Bureau of Standards, Washington, D. C.

Electrical advisory committee: Chairman, A. E. Kennelly.

Committee on electric insulation: Chairman, F. B. Jewett.

Finance committee: Chairman, Gano Dunn.

Committee on fatigue phenomena of metals: Chairman H. F. Moore, research
professor of engineering materials, University of Illinois, Urbana, Il

Committee on new hardness testing machine, Chairman, H. L. Whittemore,
mechanical engineer, United States Bureau of Standards, Washington, D. C.

Committee on economic theory of highway improvements: Chairman, T.
R. Agg.

Committee on Neumann bands: Chairman, Charles E. Munroe, National Re-
search Council, Washington, D. C.

Committee on Publication: Chairman, Arthur M. Greene, jr.
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Pulverizing committee (joint committee with milling committee of American
Institute of Mining and Metallurgical Engineers) : Honorary chairman, Robert
H. Richards, professor emeritus of mining engineering, Massachusetts Insti-
tute of Technology, Jamaica Plain, Mass.; chairman, Galen H. Clevenger.

Committee on character and use of road materials: Chairman, H. S. Matti-
more, engineer of tests, Pennsylvania State Highway Department, Harrisburg,
Pa.

Committee on physical changes in iron and steel below the thermal critical
range: Chairman, Zay Jefferies, Aluminum Castings Co., Cleveland, Ohio.

Steel advisory committee : Chairman, Henry M. Howe.

Committee on heat treatment of carbon steel: Chairman, Henry M. Howe.

Committee on high-speed tool steels: Chairman, J. V. Emmons, metallurgist,

» Cleveland Twist Drill Co., Cleveland, Ohio.

Committee on steel ingots: Chairman, W. P. Barba, 3107 Coulter Street, Phila-
delphia, Pa.

Committee on elimination of inclusions from steel: Chairman, H. D. Hibbard,
consulting engineer, 144 East Seventh Street, Plainfield, N. J.

Committee on structural design of roads: Chairman, A. T. Goldbeck, engineer
of tests, United States Bureau of Public Roads, Washington, D, C.

Committee on uses of tellurium and selenium: Chairman, Arthur E. Hall,
American Smelting & Refining Co., Omaha, Nebr.

Committee on electric-arc welding: Chairman, Henry M. Hobart, consulting
engineer, General Electric Co., Schenectady, N. Y.

Committee on gas welding: Chairman, S. W. Miller, president of the Rochester
Welding Works, Rochester, N. Y.

Committee on resistance welding: Chairman, H. Lemp, engineer of the Erie
Works, General Electrie Co., Erie Pa.

Committee on standard tests for welds: Chairman, F. M. Farmer, chief engi-
neer of the Electric Testing Laboratories, Eightieth Street and East End Avenue,
New York City.

Committee ofi thermit welding: Chairman, J. H. Deppeler, chief engineer of
the Metal & Thermit Corporation, 92 Bishop Street, Jersey City, N. J.

Committee on welding of storage tanks: Chairman, J. C. Lincoln, president of
the Lincoln Electric Co., Cleveland, Ohio.

Committee on welding conference: Chairman, A. S. Kinsey, professor of shop
practice, Stevens Institute of Technolegy, Hoboken, N. J.

Committee on welding wire specifications: Chairman, C. A. McCune, sales en-
gineer, Page Steel & Wire Co., suite 1054, Grand Central Terminal, New York
City.

Committee on training of welding operators: Chairman, W. Spraragen, secre-
tary of the division of engineering, National Research Council, 29 West Thirty-
ninth Street, New York City. ;

Committee on specifications of steel to be welded: Chairman, W. J. Beck,
director of research, American Rolling Mill Co., Middletown, Ohio.

Representatives of the division on committees of the American Society for
Testing Materials:

Comimittee A-8 on magnetic analysis: R. L. Sanford, physicist, United States
Bureau of Standards, Washington, D. C.

Committee for the investigation of sulphur and phosphorus in steel: John H.
Hall, metallurgical engineer, Taylor-Wharton Iron & Steel Co., High Bridge, N. J.

IX. DivisioN oF CHEMISTRY AND CHEMICAL TECHNOLOGY.

Chairman, F. G. Cottrell.
Vice Chairman, Julius Stieglitz.
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EXECUTIVE COMMITTEE.

Chairman, F. G. Cottrell ; vice chairman, Julius Stieglitz; C. L. Alsberg, Wilder
D. Bancroft, John Johnston, A. B. Lamb.

MEMBERS OF THE DIVISION.

F. G. Cottrell, National Research Council, Washington, D. C.

AMERICAN CHEMICAL SOCIETY.

C. L. Alsberg, chief of the United States Bureau of Chemistry, Washington,
D. C.

Wilder D. Bancroft, professor of physical chemistry, Cornell University,
Ithaca, N. Y.
. €. G. Derick, research chemist, National Aniline & Chemical Co. (Inc.),
Buffalo, N. Y.

J. M. Francis, chemical superintendent of Parke Davis & Co., Detroit, Mich.

E. C. Franklin, professor of organic chemistry and dean of graduate study,
Leland Stanford Junior University, Stanford University, Calif.

W. F. Hillebrand, chief chemist, United States Bureau of Standards, Wash-
ington, D. C.

John Johnston, Sterling professor of chemistry, Yale University, New Haven,
Conn.

Julius Stieglitz, professor of chemistry, University of Chicago, Chicago, Ill.

J. E. Teeple, consulting chemist and chemical engineer, 50 West Forty-first
Street, New York City:

AMERICAN ELECTROCHEMICAL SOCIETY.

Colin G. Fink, manager of research laboratories, Chile Exploration Co., Two
hundred and second Street and Tenth Avenue, New York City.

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS.
Hugh K. Moore, manager of reseach laboratory, Brown Co., Berlin, N. H.
AMERICAN CERAMIC SOCIETY.

Albert V. Bleininger, ceramic chemist, United States Bureau of Standards,
Pittsburgh, Pa.
MEMBERS AT LARGE.

C. H. Herty, editor of the Journal of Industrial and Engineering Chemistry, 1
Madison Avenue, New York City.

G. A. Hulett, professor of physical chemistry, Princeton University, Prince-
ton, N. J.

A. B. Lamb, professor of chemistry and director of the chemical laboratory,
Harvard University, Cambridge, Mass. ]

A. A Noyes, director of chemical research, California Institute of Technology,
Pasadena, Calif.

C. L. Parsons, consulting chemist, Unmited States Bureau of Mines; secretary
of the American Chemical Society, 1709 G Street, Washington, D. C.

E. W. Washburn, professor of ceramic chemistry and head of the department
of ceramic engineering, University of Illinois, Urbana, Il

Burton E. Livingston, liaison member from the division of biology and agri-
culture; professor of plant physiology and director of the laboratory of plant
physiology, Johns Hopkins University ; permanent secretary of the American
Association for the Advancement of Science, Washington, D. C.

A representative of the division of Federal relations. |
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COMMITTEES,

Committee on ceramic research: Chairman, Albert V. Bleininger.

Committee on chemistry of colloids: Chairman, H. N. Holmes, professor of
chemistry, Oberlin College, Oberlin, Ohio.

L Committee on contact catalysis: Chairman, Wilder D. Bancroft.

Committee on explosives investigations: Chairman, Charles E. Munroe, Na-
tional Research Council, Washington, D. C.

Committee on methods of organic analysis: Chairman, C. G. Derick.

Committee on pharmaceutical research: Chairman, J. M. Francis.

Committee on sewage disposal: Chairman, Edward Bartow, professor of
sanitary chemistry, University of Illinois, Urbana, IlL

Committee on synthetic drugs: Chairman, Julius Stieglitz.

Representative of the division on committee of the American Petroleum
Institute on improvement of methods: Robert E. Wilson, director of the research
laboratory of applied chemistry, Massachusetts Institute of Technology, Cam-
bridge, Mass.

X. D1viSION OF GEOLOGY AND GEOGRAPHY.

Chairman, E. B. Mathews.
Vice chairman, N. M. Fenneman.
Secretary, H. P. Little.

EXECUTIVE COMMITTEE.

Chairman, E. B. Mathews; vice chairman, N. M. Fenneman ; Isaiah Bowman,
A. H. Brooks, R. A. F. Penrose, jr., Walter S. Tower, David White,

MEMBERS OF THE DIVISION.

ASSOCIATION OF AMERICAN GEOGRAPHERS,

W. M. Davis, professor emeritus of geology, Harvard University, Cambridge,
Mass.

N. M. Fenneman, professor of geology and geography, University of Cincin-
nati, Cincinnati, Ohio.

Walter S. Tower, Consolidated Steel Co., 165 Broadway, New York City.

AMERICAN GEOGRAPHICAL SOCIETY.

Isaiah Bowman, director of the American Geographical Society, Broadway
at One hundred and fifty-sixth Street, New York City.

GEOLOGICAL SOCIETY OF AMERICA,

John M. Clarke, State geologist and paleontologist.; director of the State
museum, Education Building, Albany, N. Y.

Whitman Cross, geologist, United States Geological Survey, Washington, D. C.

R. A. Daly, professor of geology, Harvard University, Cambridge, Mass.

H. BE. Gregory, Silliman professor of geology, Yale University ; superintendent
of the geological and natural history survey of Connecticut, New Haven, Conn.

A. C. Lawson, professor of mineralogy and geology, University of California,
Berkeley, Calif.

C. K. Leith, professor of geology, University of Wisconsin, Madison, Wis.

PALEONTOLOGICAL SOCIETY,

T. Wayland Vaughan, chief of the section of coastal plains investigations,
United States Geological Survey, Washington, D. C.
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NATIONAL GEOGRAPHIC SOCIETY.

Gilbert .Grosvenor, president and editor of the National Geographic Society,
‘Washington, D. C. 1

REPRESENTATIVE OF THE DIVISION OF FEDERAL RELATIONS.

George Otis Smith, director of the United States Geological Survey, Wash-
ington, D. C. "
MEMBERS AT LARGE.

Ralph Arnold, consulting geologist, 925 Union Oil Building, Los Angeles, Calif.

Hliot Blackwelder, consulting geologist, 317 Railway Exchange Building,
Denver, Colo.

A. H. Brooks, geologist in charge, division of Alaskan mineral resources,
United States Geological Survey, Washington, D. C.

Arthur L. Day, director of the Geophysical Laboratory, Carnegie Institution
of Washington, Washington, D. C.

Ellsworth Huntington, research associate in geography, Yale University, New
Haven, Conn.

Douglas W. Johnson, professor of physiography, Columbia University, New
York City.

E. B. Mathews, professor of mineralogy and petrography, Johns Hopkins
University ; State geologist of Maryland ; director of the State weather service,
Baltimore, Md.

R. A. F. Penrose, jr., consulting geologist, 460 Bullitt Building, Philadelphia, Pa.

David White, chief geologist, United States Geological Survey, Washington,
D C.

COMMITTEES,

Committee on Becker memorial fellowship: Chairman, John Hays Hammond,
‘Washington, D. C.

Committee on financial resources: Chairman, Ralph Arnold.

Committee on development of geographical sciences: Chairman, N. M. Fenne-
man.

Committee on paleobotany: Chairman, David White.

Committee on sedimentation: Chairman, T. Wayland Vaughan.

Representative of the division on advisory council of the United States
Board of Surveys and Maps: E. B. Mathews.

XI. DivisiION OF MEDICAL SCIENCES.

Chairman, George W. McCoy.
Vice chairman, Frederick P. Gay.

EXECUTIVE COMMITTEE.

Chairman, George ‘W. McCoy; vice chairman, Frederick P. Gay; Henry A.
Christian, Simon Flexner, W. H. Howell, Reid Hunt, V. C. Vaughan.

MEMBERS OF THE DIVISION.

George W. McCoy, director of the Hygiene Laboratory, United States Public
Health Service, Washington, D. C.
#AMERICAN ASSOCIATION OF ANATOMISTS,

Clarence M. Jackson, professor of anatomy and director of the department of
anatomy, University of Minnesota, Minneapolis, Minn.

86660°—22——06
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AMERICAN ASSOCIATION OF PATHOLOGISTS AND BACTERIOLOGISTS.

Howard T. Karsner, professor of pathology, Western Reserve University,

Cleveland, Ohio.
AMERICAN NEUROLOGICAL ASSOCIATION,

Hugh T. Patrick, associate professor of nervous and mental diseases, rmedical
school, Northwestern University, Chicago, Il
AMERICAN PHYSIOLOGICAL SOCIETY.
W. H. Howell, assistant director of the school of hygiene and public health
and professor of physiology, Johns Hopkins University, Baltimore, Md.
AMERICAN MEDICAL ASSOCIATION.

R. T. Woodyatt, associate professor of medicine, Rush Medical College, Chi-
cago, IIl.
AMERICAN ROENTGEN RAY SOCIETY.

Augustus W. Crane, 420 South Rose Street, Kalanrazoo, Mich,

AMERICAN SOCIETY FOR CLINICAL INVESTIGATION.

Henry A. Christian, Hersey professor of the theory and practice of physiec,
Harvard University ; physician in chief, Peter Bent Brigham Hospital, Boston,
Mass. ¢

AMERICAN SOCIETY FOR EXPERIMENTAL PATHOLOGY.
Peyton Rous, associate member of the department of pathology and bacte-

riology, Rockefeller Institute for Medical Research, Sixty-sixth Street and
Avenue A, New York City.

AMERICAN SOCIETY FOR PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS.
Reid Hunt, professor of pharmacology, Harvard University, Boston, Mass.
AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS,

Graham Lusk, professor of physiology, Cornell University Medical College,
New York City. '
AMERICAN SURGICAL ASSOCIATION,

George W. Crile, professor of surgery, Western Reserve University, Cleveland,
Ohio.
AMERICAN VETERINARY MEDICAL ASSOCIATION.

L. W. Goss, veterinary school, Ohio State University, Columbus, Ohio,
ASSOCIATION OF AMERICAN PHYSICIANS,

W. 8. Thayer, professor of clinical medicine, Johns Hopking University,
Baltimore, Md.
: NATIONAL DENTAL ASSOCIATION,

Thomas B. Hartzell, professor of mouth infections, medical school, University
of Minnesota, Minneapolis, Minn.

MEMBERS AT LARGE,

David L. Edsall, Jackson professor of clinical medicine and dean of the medi-
cal school, Harvard University ; chief of medical service, Massachusetts General
Hospital, Boston, Mass. ;

Joseph Erlanger, professor of physiology, school of medicine, Washington
University, St. Louis, Mo.
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Simon Flexner, director of research laboratories, Rockefeller Institute for
Medical Research, Sixty-sixth Street and Avenue A, New York City.

Frederick P. Gay, professor of pathology, University of California, Berkeley,
Calif.

G. Carl Huber, professor of anatomy and director of the anatomic labora-
tories, University of Michigan, Ann Arbor, Mich.

Allan J. McLaughlin, Assistant Surgeon General, United States Public Healt:
Service, Washington, D. C. '

R. M. Pearce, Rockefeller Foundation, 61 Broadway, New York City.

Rear Admiral Edward R. Stitt, Surgeon General and Chief of the Bureau of
Medicine and Surgery, United States Navy, Washington, D. C.

V. C. Vaughan, professor of hygiene and physiological chemistry and dean of
the medical school, University of Michigan, Ann Arbor, Mich. :

William H. Welch, director of the school of hygiene and public health, Johns
Hopkins University, Baltimore, Md.

H. Gideon Wells, professor of pathology, University of Chicago; director of
the Otho S. A. Sprague Memorial Institute, Chicago, Ill.

A representative of the division of Federal relations.

COMMITTEES, -

Committee on anatomy : Chairman, Clarence M. Jackson.

Committee on dental investigations: Chairman, Thomas B. Hartzell.

Committee on neurology and psychiatry: Chairman, Hugh T. Patrick.

Committee to formulate plans for the production of pure proteins and related
materials for research purposes: Chairman, H. Gideon Wells.

Committee on X-ray: Chairman, August W. Crane.

XII. DivisioN OF BIOLOGY AND AGRICULTURE.

Chairman, C. E. McClung. °
Vice chairman, L. R. Jones.

EXECUTIVE COMMITTEE. »
Chairman, C. E. McClung; vice chairman, L. R. Jones; I. W. Bailey, J. R.
Murlin, P. J. Parrott, Walter T. Swingle, A. F. Woods.

MEMBERS OF THE DIVISION.

AMERICAN SOCIETY OF AGRONOMY,

Charles V. Piper, agrostologist in charge, forage crop investigations, United
States Bureau of Plant Industry, Washington, D. C.

SOCIETY OF AMERICAN BACTERIOLOGISTS.

Samuel C. Prescott, professor of industrial biology, Massachusetts Institute of
Technology, Cambridge, Mass.

BOTANICAL SOCIETY OF AMERICA.

H. H. Bartlett, associate professor of botany, and director of. gardens and
arboretum, University of Michigan, Ann Arbor, Mich.

William Crocker, associate professor of plant physiology, University of
Chicago, Chicago, I1l.

L. R. Jones, professor of plant pathology, University of Wisconsin, Madison,
Wis.
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AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS.

P. J. Parrott, entomologist, New York Agricultural Fxperiment Station,
Geneva, N. Y. )
ECOLOGICAL SOCIETY OF AMERICA,

Ellsworth Huntington, research associate in geography, Yale University, New
Haven, Conn.
SOCIETY OF AMERICAN FORESTERS.

Barrington Moore, president of the Ecological Society of America, 925 Park
Avenue, New York City.
AMERICAN GENETIC ASSOCIATION.

G. N. Collins, botanist, United States Bureau of Plant Industry, Washing-
ton, D. C.
AMERICAN SOCIETY FOR HORTICULTURAL SCIENCH,

U. P. Hedrick, horticulturist, New York Agricultural Experiment Station,
Geneva, N. Y. -
AMERICAN PHYTOPATHOLOGICAL SOCIETY.

George R. Lyman, pathologist in charge, plant disease survey, United States
Bureau of Plant Industry, Washington, D. C.

AMERICAN SOCIETY OF ZOOLOGISTS.

M. F. Guyer, professor of zoolegy, University of Wisconsin, Madison, Wis.
F. R. Lillie, professor of embryology, University of Chicago, Chicago, Ill.
G. H. Parker, professor of zoology, Harvard University, Cambridge, Mass
REPRESENTATIVE OF THE DIVISION OF FEDERAL RELATIONS,
Karl F. Kellerman, physiologist and associate chief, United States Bureau
of Plant Industry, Washington, D. C.

MEMBERS AT LARGE.

I. W. Bailey, associate professor of forestry, Bussey Institution, Harvard
University, Forest Hills, Mass. 3

Burton E. Livingston, professor of plant physiology, and director, laboratory of
plant physiology, Johns Hopkins University ; permanent secretary of the Ameri-
can Association for the Advancement of Science, Washington, D. C.

C. E. McClung, professor of zoology, and director of the zoological laboratory,
University of Pennsylvania, Philadelphia, Pa.

C. F. Marbut, geologist in charge of soil survey, United States Bureau of
Soils, Washington, D. C.

A. G. Mayor, director of the department of marine biology, Carnegie Institu-
tion of Washington, Tortugas, Fla. (276 Nassau Street, Princeton, N. J.)

Henry F. Moore, Deputy Commissioner of the United States Bureau of
Fisheries, Washington, D, C.

J. R, Murlin, professor of physiology, and director of the department of vital
eccnomics, University of Rochester, Rochester, N. Y.

Wilfred H. Osgood, assistant curator of mammalogy and ornithology, Field
Museum of Natural History, Chicago, Il
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Walter T. Swingle, physiologist in charge, crop physiology and breeding in-
vestigations, United States Bureau of Plant Industry, Washington, D. C.
A. F. Woods, president of the University of Maryland, College Park, Md.

COMMITTEES.

Advisory Board of the American Institute of Baking: Chairman, Harry E.
Barnard, director, American Institute of Baking, Minneapolis, Minn.

Committee on cooperation<and coordination: Chairman, F. R. Lillie.

Committee on educational relations: Chairman, L. R. Jones.

Committee on Eugenics: Chairman, C. B. Davenport, director of the eugenics
record office, eugenics laboratory, Carnegle Institution of Washington, Cold
Spring Harbor, N. Y.

Committee on fellowships: Chairman, M. F. Guyer.

Committee on fertilizers: Chairman, J. G. Lipman, director of the New
Jersey Agricultural Experiment Station, New Brunswick, N. J.

Subcommittee on physiological salt requirements of cultivated plants:
Chairman, A. G. McCall, professor of geology and soils, University of Mary-
land, College Park, Md.

Committee on food and nutrition: Chairman, J. R. Murlin.

Subcommittee on animal nutrition: Chairman, H. P. Armsby, director of the
institute of animal nutrition, Pennsylvania State College, State College, Pa.

Subcommittee on human nutrition: Chairman, J. R. Murlin.

Committee on forestry: Chairman, Raphael Zon, forest economist, United
States Forest Service, Washington, D. C.

Committee on marine biological laboratory: Chairman, F. R. Lillie.

Committee on oceanography: Chairman, Henry F. Moore.

Committee on phytopathology: Chairman, George R. Lyman.

Committee on phytopathology in the Tropies: Chairman, W. A. Orton, plant
pathologist, United States Bureau of Plant Industry, Washington, D. C.

Committee to secure list of current problems: Chairman, G. N. Collins.

COMMITTEES OF SCIENTIFIC SOCIETIES IN COOPERATION WITH THE DIVISION,

American Society of Agronomy: Chairman, Charles V. Piper.

Society of American Bacteriologists: Chairman, Samuel C. Prescott.

Botanical Society of America: Chairman, N. L. Britton, director in chief of
the New York Botanical Garden, Bronx Park, New York City.

Ecological Society of America: Chairman, Barrington Moore.

American Association of Economic Entomologists: Chairman, Walter C.
O’Kane, professor of economic entomology, New Hampshire College of Agricul-
ture and Mechanic Arts, Durham, N. H.

Americah Society for Horticultural Science: Chairrian, U. P. Hedrick.

American Society of Naturalists: Chairman, Bradley M. Davis, professor of
botany, University of Michigan, Ann Arbor, Mich.

American Society of Zoologists: Chairman, F. R. Lillie.

XITI. DIvisioN oF ANTHROPOLOGY AND PSYCHOLOGY.

. Chairman, Clark Wissler,
Vice chairman, C. E. Seashore.

EXECUTIVE COMMITTER.

Chairman, Clark Wissler; vice chairman, C, E. Seashore; R, B. Dixon, Ray-
mond Dodge, J. Walter Fewkes, E. L. Thorndike,
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' MEMBERS OF THE DIVISION.
AMERICAN ANTHROPOLOGICAL ASSOCIATION,

R. B. Dixon, professor of anthropology, Harvard University, Cambridge, Mass.

J. Walter Fewkes, chief of the Bureau of American Ethnology, Smithsonian
Institution, Washington, D. C.

F. W. Hodge, Museum of the American Indian, Broadway at One hundred
and fifty-fifth Street, New York City. v

A. L. Kroeber, curator of anthropology, Museum of Anthropology ; professor
of anthropology, University of California, Berkeley, Calif.

Berthold Laufer, curator of anthropology, Field Museum of Natural History,
Chicago, IlL

Clark Wissler, curator of anthropology, American Museum of Natural His-
tory, New York City.

AMERICA&' PSYCHOLOGICAL ASSOCIATION,

James R. Angell, president of the Carnegie Corporation, 522 Fifth Avenue,
New York City.

Raymond Dodge, professor of psychology, Wesleyan University, Middletown,
Conn,

C. E. Seashore, dean of the graduate college, and professor of psychology,
State University of Iowa, Iowa City, Iowa.

H. C. Warren, Stuart professor of psychology, Princeton University, Prince-
tom; N

J. B. Watson, Baltimore, Md.

G. M. Whipple, professor of experimental education, University of Michigan,
Ann Arbor, Mich.

MEMBERS AT LARGE,

J. H. Breasted, professor of egyptology and oriental history, University of
Chicago, Chicago, II1.

S. I. Franz, scientific director, Government Hospital for the Insane, Washing-
ton, "B Cl.

P. E. Goddard, curator of ethnology, American Museum of Natural History,
New York City.

L. M. Terman, professor of education, Leland Stanford Junior University,
Stanford University, Calif.

E. L. Thorndike, professor of educational psychology, Teachers’ College, Co-
lumbia University, New York City. ’

A. M. Tozzer, associate professor of anthropology and curator of middle
American archeology and ethnology, Peabody Museum of American Archeology
and Ethnology, Harvard University, Cambridge, Mass.

A representative of the division of Federal relations.

COMMITTREES,

Committee on anthropological and psychological study of the peoplé of the
United States: Chairman, Clark Wissler.

Committee on archeological survey of the States of Illinois, Indiana, Iowa,
and Missouri: Chairman, R. B. Dixon,

State subcommittee for Indiana : Chairman, Amos W. Butler,

State subcommittee for Illinois: Chairman, Berthold Laufer.

State subcommittee for Towa : Chairman, B. F. Shambaugh.

Committee on child welfare research: Chairman, Clark Wissler,
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Committee on initiation of a journal of psychological abstracts (joint com-
mittee with the American Psychological Association) : Chairman, C. E. Sea-
shore. s

Advisory committee on problems of military psychology: Chairman, Walter
Dill Scott, Northwestern University, Evanston, IlL

Committee on national intelligence tests: Chairman, G. M. Whipple.

Committee on nystagmus research: Chairman, Clark Wissler.

Committee on organized search for research talent among college students:
Chairman, C. E. Seashore.

Committee on personnel research in business and industry: Chairman,
Beardsley Ruml, assistant to the president of the Carnegie Corporation, 522
Fifth Avenue, New York City.

Committee on prediction of success of students entering higher institutions:
Chairman, W. V. Bingham, professor of applied psychology, Carnegie Institute
of Technology, Pittsburgh, Pa.

Committee on specific projects outside of the United States: Chairman, J.
Walter Fewkes.

Committee of the National Association of Directors of Educational Re-
search to cooperate with the division: Chairman, M. E. Haggerty, professor
of educational psychology, University of Minnesota, Minneapolis, Minn.

Representative of the division on committee on health examinations of the
American Physical Education Association: E. A. Hooton, Peabody Museum,
Harvard University, Cambridge, Mass.

REsEArRCH FELLOWSHIP BOARD.

A sum, amounting to $500,000 for the period May 1, 1919, to June 30, 1925,
has been pledged to be appropriated by the Rockefeller Foundation to the Na-
tional Research Council for the maintenance of National Research fellowships
in physics and chemistry, under the direction of a research fellowship board
appointed by the council of the National Academy of Sciences anhd the executive
board of the National Research Council acting jointly.

The members appointed on tris board serve for a period of five years. With
them the chairmen of the divisions of physical sciences and of chemistry and
chemical technology, appointed annually, serve in an ex officio capacity.

MEMBERS OF THE BOARD.

Simon Flexner, chairman, director of research laboratories, Rockefeller
Institute for Medical Research, Sixty-sixth Street and Avenue A, New York
City. <

K. T. Compton, assistant professor of physics, Princeton University, Prince-
ton, N. J.

George E. Hale, director of the Mount Wilson Observatory, Carnegie Insti-
tution of Washington, Pasadena, Calif.

Elmer P. Kohler, professor of chemistry, Harvard University, Cambridge,
Mass.

R. A. Millikan, professor of physics, University of Chicago, Chicago, Ill.

A. A. Noyes, director of chemical research, California Institute of Tech-
nology, Pasadena, Calif.

EX OFFICIO.

F. G. Cottrell, chairman of the division of chemistry and chemical technology,
National Research Council, Washington, D. C.
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Augustus Trowbridge, professor of physics, Princeton University ; chairman of
the division of physical sciences, National Research Council; executive secre-
tary of the research fellowship board for 1920-21, Washington, D. C.

Fellowships for 1920-21 have been awarded to the following persons, who
have demonstrated a high order of ability in research, for the purpose of en-
abling them to conduct investigations at educational institutions which make
adequate provision for research in physics and chemistry:

IN CHEMISTRY.

James A. Beattie Edwin J. Cohn Albert G. Loomis
Arthur F. Benton Roscoe G. Dickinson John P. Minton
Francis W. Bergstrom Rolla N. Harger Axel R. Olson

F. Russell Bichowsky Selig Hecht Henry C. Parker
Frederick L. Browne Martin C. Henke ‘Worth H. Rodebush
Emmett K. Carver David C. Jones )

George L. Clark Morris Kharasch

IN PHYSICS.

Ernest F. Barker Leonard B. Loeb Louis T. E. Thompson
Gregory Breit John P. Minton Joseph Valasek

John S. Foster George P. Paine

Paul S. Helmick Henry DeW. Smyth

APPENDIX B.

ARTICLES OF ORGANIZATION AS AMENDED UP TO JUNE 30, 1921,
4 PREAMBLE.

The National Academy of Sciences, under the authority conferred upon it by
its charter enacted by Congress, and approved by President Lincoln on March 3,
1863, and pursuant to the request expressed in an Executive order made by
President Wilson on May 11, 1918, adopts the following articles of organization
for the National Research Council, to replace the temporary organization under
which it has operated heretofore:

ARTICLE I—PURPOSE.

It shall be the purpose of the National Research Council to promote research
in the mathematical, physical, and biological sciences, and in the application
of these sciences to engineering, agriculture, medicine, and other useful arts,
with the object of increasing knowledge, of strengthening the national defense,
and of contributing in other ways to the public welfare, as expressed in the
Executive order of May 11, 1918.

ARTICLE II-—MEMBERSHIP,

SectioN 1. The membership of the National Research Council shall be chosen
with the view of rendering the council an effective federation of the principal
research agencies in the United States concerned with the fields of science and
technology named in Article I.
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SEc. 2. The council shall consist of representatives of national scientific and
technical societies; representatives of the Government, as provided in the Ex-
ecutive order; and representatives of other research organizations and other
persons whose aid may advance the objects of the council.

ARTICLE III—DIVISIONS.

SEctioN 1. The ‘council shall be organized in divisions of two classes: Divi-
sions dealing with the more general relations and activities of the council, and
divisions dealing with special branches of science and technology.

SEc. 2. The initial constitution of the divisions of the council shall be as
follows :

Divisions of general relations: Division of Federal relations, division of
foreign relations, division of States relations, division of educational relations,
division of research extension, and research information service.

Divisions of science and technology : Division of physical sciences, division of
engineering, division of chemistry and chemical technology, division of geology
and geography, division of medical sciences, division of biology and agriculture,
and division of anthropology and psychology.

Sec. 3. The number of divisions and the grouping of subjects in Article III,
section 2, may be modified by the executive board of the National Research
Council, :

SEc. 4. The divisions of general relations shall be organized by the executive
board of the National Research Council. (Art. IV, sec. 2.)

SEc. 5. To secure the effective federation of the principal research agencies
in the United States, provided for in Article II, a majority of the members of
each of the divisions of science and technology shall consist of representatives
of scientific and technical societies, who shall be chosen as provided for in
Article V, section 2. The other members of the division shall be nominated by
the executive committee of the division, approved by the executive board of
the National Research Council, and appointed in accordance with Article V,
section 4.

Sec. 6. The divisions of the council, with the approval of the executive board,
may establish sections and committees, any of which may include members
chosen outside the membership of the council.

ARTICLE IV—ADMINISTRATION.

Secrion 1. The affairs of each division shall be administered by a chairman,
one or more vice chairmen, and an executive committee, of which the chairman
and vice chairmen shall be ex officio members., The officers and the executive
committee of each of the divisions of general relations shall be appointed by
the executive board for such periods as may be determined by the board, except
that the foreign secretary of the National Academy of Sciences shall be ex
officio chairman of the division of foreign relations. The officers and executive
committee of each of the divisions of science and technology shall be elected
by the division at its annual meeting and confirmed by the executive board.

SEc. 2. The affairs of the National Research Council shall be administered
by an executive board, of which the officers of the National Research Council,
the president and home secretary of the National Academy of Sciences, the
president of the American Association for the Advancement of Science, the
chairmen and vice chairmen of the divisions of science and technology, and
the chairmen of the divisions of general relations shall be members ex officio.
In the absence of the chairman of a division the vice chairman or other
executive officer shall represent him. The council of the National Academy of
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Sciences and the executive board of the National Research Council, acting
jointly, may nominate additional members, not to exceed 12 in number, who,
if not already members of the National Research Council, shall be appointed
thereto by the president of the National Academy of Sciences for terms of
three years. Upon their retirement chairmen of the National Research Council
shall continue as members of the executive board for two years beyond the
period of their appointment. Subject to the approval of the executive board
the business of the council may be transacted by an interim committee con-
stituted as defined in the by-laws.

Sec. 3. The officers of the National Research Council shall consist of a
chairman, a chairman of the executive board, one or more vice chairmen, a
permanent secretary, and a treasurer, who shall also serve as members and
officers of the executive board of the council.

SEc. 4. The officers of the National Research Council, excepting the permanent
secretary and the treasurer, shall be elected annually by the executive board.
The permanent secretary of the council shall be elected by the executive board
for a period of one year or more. The treasurer of the National Acadenry of
Sciences shall be ex officio treasurer of the National Research Council.

SEc. 5. The duties of the officers of the council and of the divisions shall be
fixed by the executive board.

ARTICLE V—/—NOMINATIONS AND APPOINTMENTS,

SectioN 1. The Government bureaus, civil and military, to be represented in
the division of Federal relations and the scientific and technical societies, to be
represented in the divisions of science and technology of the National Research
council, shall be determined by joint action of the council of the National Acad-
emy of Sciences and the executive board of the National Research Council.

SEc. 2. Representatives of scientific and technical societies shall be nominated
by the societies, at thé request of the executive board, and appointed by the
president of the National Academy of Sciences to membership in the council and
assigned to one of its divisions.

Sec. 3. The representatives of the Government shall be nominated by the
president of the National Academy of Sciences after conference with the secre-
taries of the departments concerned, and the names of those nominated shall be
presented to the President of the United States for designation by him for
service with the National Research Council.

Sec. 4. Other members of the council shall be nominated by the executive
committees of the divisions, approved by the executive board, and appointed by
the president of the National Academy of Sciences to membership and assigned
to one of the divisions.

Sec. 5. Members of the council shall be appointed for terms of three years,
except when appointed to fill unexpired terms.

SEc. 6. The Governmrent representatives shall serve for periods of three years,
unless they previously retire from the Government office which they represent,
in which case their successors shall be appointed for the unexpired term.

ARTICLE VI—MEETINGS.

SectioN 1. Meetings of the council may be held on call of the executive board.
SEc. 2. The executive board and the divisions shall hold annual meetings, at
which, in the case of the divisions of science and technology, officers shall be
elected ; such other meetings may be called as may be required for the trans-
action of business. The annual meeting of the executive board shall be held in
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April in the city of Washington, on a date to be determined as the board may
direct.

Skc. 3. Joint meetings of the executive board of the National Research Council
and the council of the National Acadenry of Sciences shall be held from time to
time, to consider any matters which, in the judgment of the president of the
National Academy, require the attention of both bodies.

ARTICLE VII—PUBLICATIONS AND REPORTS.

SeEcTion 1. An annual report on the work of the National Research Council
shall be presented by the chairman to the National Academy of Sciences for
submission to Congress in connection with the annual report of the president of
the academy.

Sec. 2. Other publications of the National Research Council may include
papers, bulletins, reports, and memoirs, which may appear in the proceedings
or mremoirs of the National Academy of Sciences, in the publications of other
societies, in scientific and technical journals, or in a separate series of the
Research Council.

ARTICLE VIII—AMENDMENTS.

SectioN 1. Power of amendment of these articles of organization shall reside
in the council of the National Academy of Sciences.



ANNUAL REPORT OF THE TREASURER.
[January 1 to June 30, 1921.]

To the President of the National Academy of Sciences:

I have the honor to submit the following report as treasurer of the
academy for the six months’ period from January 1 to June 30, 1921,
and as treasurer of the National Research Council for the same
period. At the autumn meeting of the academy, held in November,
1920, the constitution and rules were amended so as to change the
termination of the fiscal year from December 31, as heretofore, to
June 30. This report is divided into two sections, the first covering
the accounts of the National Academy of Sciences and the second
covering those of the National Research Council.

NATIONAL ACADEMY OF SCIENCES.

The total income of the academy from gifts, dues, interest on in-
vestments, subscriptions, and contributions to proceedings amounted
to $25,775.16. The miscellaneous disbursements amounted to $12,-
846.35, and payments on grants and for medals from trust funds
amounted to $5,304.92.

The total book value of the investments held by the academy on
June 30, 1921, was $256,051.50, yielding interest at that date at the
rate of 5.27 per cent on the sum named. The market value of these
investments on June 30, 1921, as nearly as could be determined, was
$222.363.08 and the interest rate as computed on that sum was 6.07
per cent.

A gift of $400 was received from Mrs. Mary Clark Thompson,
which was in addition to the $11,000 contributed by her during the
year 1919. The additional sum was to provide for the award this
year of the Mary Clark Thompson gold medal, which otherwise
would not have been possible.

Special contributions, chiefly from members of the academy and
amounting to $3,171, were secured through the efforts of Dr. Charles
D. Walcott for the purpose of financing in a more satisfactory way
the cost of publishing the Proceedings of the academy.

The capital of the Bache fund was increased by $1,000, making a
total now for that fund of $60,000, by action of the directors of the
Bache fund in transferring the sum of $1,000 from income to capital.

Changes in the investments may be summarized as follows: Loans
on real estate aggregating $9,000 were paid at maturity. Nine bonds
of a total face value of $6,700 were purchased for $6,465.50.
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The consolidated investment fund now totals $175,745.50, an in-
crease of $1,000 having been made since the last report by the
increase in the capital of the Bache fund.

TRUST FUNDS OF THE ACADEMY.

The trust funds of the academy, the income of which is adminis-
tered for specific purposes, are enumerated below. The capital of
certain funds has been increased beyond the amount of the original
gift or bequest by the transfer of accumulated income at the request
of the donors or by action of the academy.

Bache fund: Bequest of Alexander Dallas Bache, a member of the

academy, 1870. To aid researches in physical and natural sciences_ $60, 000. 00
Watson fund: Bequest of James C. Watson, a member of the

academy, 1874. For the promotion of astronomical science through

the award of the Watson gold medal and grants of money in aid

of research 25, 000. 00
Draper fund: Gift of Mrs. Henry Draper, 1883. In memory of her

husband, a former member of the academy. To found the Henry

Draper gold medal, to be awarded for notable investigations in

astronomical physics. The balance of income is applied to air re-

search in the same science L 10, 000. 00
Smith fund: Gift of Mrs. J. Lawrence Smith, 1884. In memory of

her husband, a former member of the academy. To found the

J. Lawrence Smith gold medal, to be awarded for important in-

vestigations of meteoric bodies and to assist, by grants of money,

researches concerning such objects 10, 000. 00
Gibbs fund: Established by gift of Wolcott Gibbs, a member of

the academy, 1892, and increased by a bequest of the late Morris

Loeb, 1914. For the promotion of researches in chemistry______ 5, 545. 50
Gould fund: Gift of Miss Alice Bache Gould, 1897. In memory of

her father, a former member of the academy. For the prome-

tion of researches in astronomy ———  20,000.00
Comstock fund: Gift of Gen. Cyrus B. Comstock, a member of

the academy, 1907. To promote researches in electricity, mag-

netism, or radiant energy through the Comstock prize of money,

to be awarded once in five years for notable investigations. The

fund is to be increased, ultimately, to $15,000 12, 406. 02
Marsh fund: Bequest of Othniel Charles Marsh, a member of the

academy, 1909. To promote original research in the natural

sciences. To the original bequest of $10,000 the academy has

added interest received from the estate and has authorized the

increase of the fund to $20,000 by annual additions from income__ 20, 000. 00
Murray fund: A gift from the late Sir John Murray, 1911. To found

the Alexander Agassiz gold medal, in honor of a former mem-

ber and president of the academy, to be awarded for original

contribution to the science of oceanography____________________ 6, 000 00
Hariley fund: A gift from Mrs. Helen Hartley Jenkins, 1913-14,

in memory of her father, Marcellus Hartley, to found the medal

of the academy awarded for eminence in the application of

science to the public welfare____________ 1, 200. 00
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Billings fund: Established by the bequest of Mrs. Mary Anna
Palmer Draper (Mrs. Henry Draper) of $25,000, 1915. To sup-
port the publication of the proceedings of the academy or for
other purpose, to be determined by the academy, three install-
ments______ s AR

Elliot fund: Gift of Margaret Henderson Elliot, to found - the
Daniel Giraud Elliot gold medal and honorarium for the most
meritorious work in zoology or paleontology published in each
(1) ey ereomE Sk see U au s g e il e TR e s

Thompson fund: Gift of Mrs. Mary Clark Thompson, 1919, the
income thereof to be applied for a gold medal of appropriate
design to be awarded annually by the academy for the most im-
portant services to geology and paleontology, the medal to be
known as the Mary Clark Thompson gold medal _____________

In addition to the above-named funds the academy holds the fol-
lowing: Agassiz fund—bequest of Alexander Agassiz, a mem-
ber of the academy, 1910, for the general uses of the academy.___

8, 000. 00

10, 000. 00

50, 000. 00

243, 151, 52

Total /
Statement of assets and liabilities, June 30, 1921.
ASSETS.
Market
Face value.|Book value.| value June
30, 1921.
1. Mortgage notes, secured by first mortgages on real estate. ........ $21,500.00 | 821, 500. 00 $21, 500. 00
2. BoNDS— /
(Bonds purchased during the year are indicated thus *.)
American Telephone & Telegraph Co., 30-year, 5 per cent, gold col-
lateral trust, due Dec. 1 1946; Nes. 4604, 29245, 29246, 41419; 4 at
$1,000. 7. . s il ese ol LT - ST ARG - T3 ey D £ 4,000.00 | 3,817.50 | 3,280.00

Asheville Power & Light Co., first mortgage, 30-year gold, 5 per cent,

due Apr.1,1942, New York; Nos. 272, 490, 492, 508, 509; 5 at $1,000..| 5,000, 00 4,892, 50 3,750.00

Broadway Realty Co., purchase money, first 5 per cent gold, due
Sept. 1,1926; Nos. 50, 796, 963-965, 1068, 1616-1620, 1102, 1139, 1629,

TR (RIS T 1 . (5 o A by Wl i 1 i 15,000.00 | 14,930.00 |  12,750.00

Bush Terminal Buildings Co., first mortgage 50-year sinking fund, 5
per cent, gold, due Apr. 1, 1960; Nos. 1383-1387 and 2805-2809; 10

ot $1,000. . ioild] o aeliront L3 S R ol 1nind 10,000.00 |  9,375.00 | 7,400.00

Chesapeake & Ohio, general mortgage, 4.5 per cent, gold, due New

York, Mar. 1,1992; Nos. 15350-15354; 5 at $1,000.......cccoeuunnn.n 5,000. 00 4,600. 00 3,650. 00

City of Tacoma, Green River special water fund No. 2, 5 per cent,

due Oct. 1, 1939; Nos. 1508-1511; 4 at $1,000. ....cccvvenurunnannnn 4,000. 00 4,140. 00 3,400. 00

Cleveland Electric & Tlluminationg Co., first mortgage, 5 per cent,
gold, due New York, Apr. 1,1939; Nos. D261-D264; 4 at $500; and

Nos. M6060, M6096, M6097, M15094-M15098; 8 at $1,000............ 10, 000. 00 9,597. 50 8,500. 00

Commonwealth Electric Co., first 5 per cent, due June 1, 1943; Nos.

204522947,-4011; -4 8% $1,000. v-ovi s busvonvmsa s SLPIRUIT ESEO0L S 1L UK 4,000. 00 3,600. 00 3,160.00

Cosmos Club, 4.5 per cent, due July 1, 1949; Nos. 286-289, 290-294,

206, 207, 299, 301, 303-305; 350; 17 8t $1,000. « . csoieenemsnsernnnnsn 17,000.00 | 17,000.00 | 12,750.00

Detroit Edison Co., first and refunding mortgage, gold, 5 per cent,
due Jan. 1, 1940; Nos. 9657-9660; 4 at $1,000, and Nos. D501, D502,

D599; 3 at $500.......... RS I PSR ki il 5,500.00 ' 5,005.00 | 4,290.00
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Statement of assets and liabilities, June 30, 1921—Continued.

ASSETS—Continued.

85

Market
Facevalue. Book value.| value June
30, 1921.
2. BoNps—Continued.
Detroit Edison Co., first mortgage, 30-year gold, 5 per cent, due Jan.
1, 1933; Nos. 557, 2442, 2443, 3024, 3252, 3253, 36393641, 8086; 10 at
$10,000.00 | $10,072. 50 $8, 800. 00
Dominion Coal Co. (Ltd.), first mortgage, sinking fund, gold, 5 per
cent, due New York, Mar. 1, 1940; Nos. A1037-A1039; 3 at $1,000..| 3,000. 00 2,78.75 2,340. 00
Galveston, Harrisburg & San Antonio, Mexican and Pacific Ex.,
6 per cent, second guaranteed; reduced to 5 per cent, due Jan. 1,
1931; Nos. 1044, 1048, 1248, 2112-2116; 8 at $1,000.................... 8,000. 00 8,030. 00 6, 560. 00
Georgia Ry. & Electric Co., first consolidated mortgage, 5 per cent, :
sinking fund, gold, due Jan. 1, 1932; Nos. 191, 1061, 1600; 3 at $1,000.| 3,000.00 2,995.00 2, 430. 00
Government of the Province of Alberta, 4.5 per cent, 10-year gold
debenture, due New York, Dec. 1, 1623; Nos. 1501-1511; 11 at $100,
ang-NaS 031, 2082; 2OE000. 5. - -3 2 ST L SIS ST 2,100. 00 2,012.25 1,869. 00
Government of the Province of Alberta, 4.5 per cent, 10-year gold
debenture, due New York, Feb. 1, 1924; No. 2620; 1 at $500......... 500. 00 470. 00 445. 00
Government of the Province of Alberta, 5 per cent, 10-year gold
debenture, due New York, May 1, 1925; No. 2364; 1 at $1,000, and
Nos. 0189B-0193B; 5 at $500. .. ....cccveunn... it kit i el sl 3,500. 00 3,380.00 3,150. 00
Grand Rapids Gas Light Co., 5 per cent, first mortgage, gold, due
New York, Aug. 1, 1939; Nos. A522, A523, A595, A596; 4 at $1,000..| 4,000.00 | 4,020.00 3,400. 00
Great Northern Ry. Co.,* 7 per cent, 15-year general mortgage, series E
A,dueJuly 1,1936; temporary certificates; Nos. TM67750-TM67755;
6 at $1,000; TC4849, TC4850; 2 at $100; TD3817; 1 at $500........... 6,700.00 6,465. 50 6,465. 50
Hydraulic Power Co. of Niagara Falls, 5 per cent, refunding and
improvement mortgage, due Oct. 1, 1951; Nos. D457, D458, D244;
T Tt I I R S o e YRR PN 1, 500. 00 1,320.00 1,200. 00
Liberty, third loan, 41 per cent, gold, of 1928; Nos. 8239, at $10,000; g
Nos. 2643499-2643523; 25 at $100; and Nos. 4070782-4070787; 6 at $50.| 12,800.00 | 12,800.00 11,617.28
Liberty, fourth loan, 4} per cent, gold, of 1933-1938; Nocs D04770174;
FOLTI0L755 26 BL00 0 1% JLATERN « (ofin s BRI A0 il 200. 00 200. 00 173.80
Michigan Northern Power Co., first mortgage guaranteed, 5 per
cent, due 1941; Nos. 5054, 5057, 5216, 5516, 5567-5571, 8515; 10 at
$1,000; and Nos. 4367, 4368; 2at $500. .- .....coiiiiiiiiiiiniinians 11, 000. 00 9,540. 00 8,250. 00
Milwaukee Electric Ry. & Light Co., 5 per cent, general and refund-
ing mortgage, gold, series A, due New York, Dec. 1, 1951; Nos.
2088, 2772, 3830, 3840, 3930, 3931, 5222-5224; 9 at $1,000.............. 9,000.00 | 8,237.50 6,210. 00
Minneapolis General Electric Co., 5 per cent, 30-year, gold mort-
gage, due New York, Dec. 1, 1934; Nos. 1621, 1622, 1949, 2004,
2572-2575,7579,:,7580; 10 8t $1,000: . ciccmeresiscsenrecsceriommcsonsonae 10,000. 00 9,880. 00 8,700.00
Niagara Falls Power Co., first mortgage, 5 per cent, gold, coupon,
due Jan. 1, 1932; Nos. 5246, 5247, 6583, 8358; 4 at $1,000............ 4,000.00 |  4,100.00 3,440.00
Niagara Falls Power Co., first mortgage, 5 per cent, gold, regis-
tered, due Jan. 1, 1932; No. R484; 1 at $6,000.......ccccceunecnnns 6,000. 00 5,760. 00 5,160.00
Riggs Realty Co., 3-30-year coupon, first, 5 per cent, due Wash-
ington, D. C., Oct. 1, 1940; Nos. 124, 128, 132, 136, 140, 144; 6 at
L OBDR R O L L i i biadiuns snab nba 3~ R SR IN I UL AR 6,000. 00 6,195. 00 5,520.00
Shawinigan Water & Power Co., 5 per cent, consolidated mortgage,
30-year, gold, due Jan. 1, 1934; Nos. MO354, MO510, M2894,
M043: £:at 81,000, T35 SRS e REin od e SESEUIENN HAC 2 R 4,000. 00 3,822.50 3,480.00
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Statement of assets and liabilities, June 30, 1921—Continued.
ASSETS—Continued.

Market
Face value.| Book value.| value June
30, 1921.
2. BoNnps—Continued.
Southern Bell Telephone & Telegraph Co., 30-year first mortgage,
5 per cent, sinking fund, gold, due Jan. 1, 1941; Nos. M9739,
M11576-M11579, M13965, M15568-M15570; 9 at $1,000..... Thehigiea $9,000.00 | $8,942.50 $7,200. 00
Swiss Government, 8 per cent, due July 1, 1940; No. 3400; 1 at
3N By g IR S R U R Rl e N 1,000. 00 1,000. 00 1,045.00

Trinity Buildings Corporation, first mortgage, gold, 5} per cent,
due 1939; Nos. M5229-M5243; 15 at $1,000; and Nos. D697-D706;
10t $500. - L s e 20,000.00 | 19,900.00 | 18,000.00

Two Rector Street Corporation, first mortgage, 15-year, sinking
fund, gold loan, 6 per cent, due Apr. 1,1935; No. M300; 1 at $1,000;
No. D152; 1 at $500......... A R R L e 1, 500. 00 1,500. 00 1,327.50

Union Electric Light & Power Co., of St. Louis 5 per cent, first
mortgage, 30-year, gold, due New York, Sept. 1, 1932; Nos. 1352,

4160, 3601, 3820 S ot 1000 e e e e 4,000.00 | 3,782.50 3,280. 00

United Kingdom of Great Britain and Ireland, 10-year, 54 per cent,

due Aug. 1, 1929; Nos. M138584-M138599; 16 at $1,000............. 16,000.00 | 15,400.00 14,120.00

Vicksburg, Shreveport & Pacific R. R. Co., prior-lien mortgage, at J

6 per cent, gold, renewed at 5 per cent, due Nov. 1, 1915, extended
to Nov. 1, 1940; Nos. 561, 661, 794, 982, 1323; 5 at $1,000........... 5,000. 00 5,050. 00 3,750.00
410075t R R Lt KO W R ol i, b o5 sl L ool il 262,800.00 | 256,051.50 | 222,363.08

SUMMARY.
Book value of mortgage NOtes'as 8DOVe. ... ... LUli. ot o siohihlde i ttanesosbatioaarsasaibody $21, 500. 00
Book value of DoRdS dSADOYO. -« .o o Fiin - weribiiniione . snaisse gane B salSnibins'sis woid 3o wfei/s ot ¥ dmpitdE 5 234, 551. 50
256, 051. 50
‘Bank balance June 80, T2l . s e e g leaaid sia s s aia s oo 0. o e sare =n Bk e e 21, 280. 50
TPOLAL: e vt aaihs as annesves Ao s dbise Foa b s n e GRS 66 s oo oh Tui s RIS STULE (O 277, 332. 00
LIABILITIES.
Income. | Capital. Income. | Capital.

General fund, uninvested...| $973.91 |........... Draper fund:

Agassiz fund, invested......|..eeue.ne.. $50,000. 00 Invested............... $917.50 | $10,000.00

Uninvested............ 655.66 |..... LS

Bache fund: Elliot fund:

Invested........ PO e R B 60,000. 00 : A

: Imveésted vl sl L o2 300.00 8,000. 00
Uninvested............-}1,234.39 |........... Uninvested 674.06
5 g e ) 5.000.00 || Uninvested............ 0 8 P e

Biangs iuTxd, invested 50.00 ,000. 00 Gibbs fund:

Building site: Invested............... 500.00 | 5,545.50
e Uninvested............ g6, 807 1L iz
Uninvested 479,98 . 50 .i s Gould fintd:

Comstock fund: Thveésted 10U 1K 7,010.00 | 17,992.50
Invested..... ccescsacas 500.00 | 12,265.00 Uninvested . 807.72 2,007. 50
Uninvested......... 3a7e0l. 68 141.02 || Hale lectureshi

Consolidated fund, unin- 200. 00

T M e R IR e, 1,810, 25%[2RC HSSTNe 49:88 | AN...
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Statement of assets and liabilities, June 30, 1921—Continued.

LIABILITIES—Continued.
Income. | Capital. Income. | Capital.
Hartley fund: Thompson fund:
Invested il Ll aboitiia e $1,200. 00 Inyested ot: i vl n i fe miel it $10, 000. 00
Uninvested............ $130.688" |, .o inacins Uninvested .. s-aiss $20.88 L oS
Marsh fund: ‘Watson fund:
Invested.......i.coiias $150. 00 | $20,000.00 Tovested: I, o iaa dErrs 1,780.00 | 24,976.25
Uninvested............ 21000 s SRme e Uninvdsted ... 005! 1,104.71 23.75
Murray fund:
Invested.. .. .ooooi.. 400.00 6,000. 00 Grand total.......... 34,180.48 | 243,151, 52
Uninvested............ T2 Jeeeneaneees Consolidated investment
Proceedings: ol
LA actan G Torvestedisss cosbsbent |t ouidigd 174,227.75
S L e Uninvested............ 1,310.25 | 1,517.75
Joint account, unin-
wested . ool st o 159774271 D Iseioa e Flotalicvse. Soloemn . 1,310.25 | 175, 745. 50
Emergency fund proceed-
ings, uninvested.......... 2,040,007 |s wais sz wan
Smith fund:
ANVOStod =t e e i 2,542.50 | 10,000.00
Uninvested............ i R0 L e e ea,

Condensed statement of receipts and expenditures, Jan. 1 to June 30, 1921.

RECEIPTS.
Balance, Jan. 1, 1921, as per last report
Cash receipts:
Academy Proceedings—
Annual dues s ol $1, 035. 00
Subscriptions R 167. 00
Reprints and separates______________ 465. 57
Special contributions secured by Dr.
Chas. D. Walcott 3,171. 00
National Research Council, for space_ 832, 48
: $5, 671. 05
Joint Proceedings— )
Subsecriptions o 453. 39
National Research Council —_________ 1, 250. 00
National Academy of Sciences_______ 1, 250. 00
—_—  2,953. 39
General fund—
Annual dues ____ Lol 660. 00
660. 00
Thompson fund :
Additional contribution by Mrs. Mary Clark
Thompson 400. 00
Total income from investments__ 7,090. 72
Mortgage notes paid 9, 000. 00
Book transfers, distribution of consolidated
Total

86660°—22——T7

$13, 656. 61

25, 7175. 16
4, 847. 25

44, 279. 02
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EXPENDITURES.

Book transfers, distribution of consolidated

Cash expenditures:
Investment of capital
Blue prints, and sign, building site_________________

Payments from trust and other funds:

Bache fund—
W eliinderen, grant ot ohEL e b it $300. 00
Gilbert N. Lewis, grant_____________ 500. 00
Frank P. Underhill and Lafayette B.
Mendel, grant 200. 00
Draper fund—
William Bowie, grant.______________ 200. 00

Gold medal ___ 208. 60

Elliot fund, honorarium and gold medal____________
Gibbs find, R. L. Datfa, grant ..o _ ns an

Gould fund— )
The Astronomical Journal, grant__.___ 500. 00

Willlam¥Bowle; grant.: o . 12 ==ni 150. 00

Hartley fund, gold medal ;
Marsh fund—-

Anna M. Tolhurst; grantoc oo = o7 it $100. 00
Carl O. Dunbar, grant * 300, 00

WS ST erapt s o e St T 400. 00

Matray:find, aied s N e C e e
Smith fund, S. A. Mitchell, grant e
Thompson fund—
Proof medal ‘hy: artist. o= o S s $350. 00
Gold medal_ Lo 415567

Watson fund, John A. Miller, grant_____“___; ______

Academy Proceedings :

Printingiand ‘distriDuting T MRt e e AR cal s SII T

Expenses—
BostoDitee g S e e
Washington office___ SLoet
Transferred from academy proceedings to joint pro-
ceedings, representing the contribution by the Na-
tional Academy of Sciences______________________

Joint Proceedings:
Salary *manfoiig ettt OPrs e b e 2 By SRV VI
Priiiting and’ distributing: -t xeri s smue sasbip o RERE
Expenses—
Bogtonrofiee =i sratt o gL BINAORENIT 20
YUY G bR o AWK 1 el PR EEIS CE S e AN R

$6, 465. 50
81.16

1, 000. 00

408. 60
401. 78
200. 00

650. 00
69. 70

800. 00
9.°27
500. 00

375. 00

$4, 847. 25

6, 546. 66

5, 304

3,122,

92

53
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Genel;al fund:

Balary. assistant seerefary o T2 - S0 e e

Home secretary’s office

Treasurer’s office

Memoirs, printing, ete_________

Vioatinodannual = oo a0 e N e
Blection: of members. .. o) o st S

Balance, June 30, 1921_

89

$2,201. 19
22, 998. 52

= 21, 280. 50

Total e =4 44, 279. 02
Accounts with individual funds Jan. 1 to June 30, 1921.
General fund. Agassiz fund.
Income. Capital. Income. Capital.
Balance Jan. 1, 1921:
L N SR T e A e e s S P, $1, 138,80 oSttty suls it s e e <l et et sense
b1y (e S Rt b S ISR e el et A sl mas sa vl s LSRRI ook MR e £50, 000. 00
Receipts:
Interest on investments 1,880 80 oLt s i T AR ¥ REE T b
Annual taxes. i RRCRR S AR B e M A L T A ok
L) 73 A R o SRS S SR i S 8 S TG A0 (oo o ennsbncinlns s vulins s 50, 000. 00
Disbursements: P
Lo Wb e ekl A a4 % 13 G LR el Sl bk R BF et M e e T
Balance June 30, 1921:
Cashiacaus A AR SRS HRAS SRR A R e e e GO Jrsssoriinishosnin G nalton L i 0
Lfc g el TR RO R O O I SEC TR, TRE S CRTR ey R v CUYIRS I iee L 50, 000. 00
U T R R IR R B e e B S8R0 o s e re Lo ol RO 0007 00
Bache fund. Billings fund.
Income. Capital. Income. ‘ Capital.
Balance Jan. 1, 1921:
§1,597.08 (o o T e e e
st e PO A R e e B R R e $59, 000. 00 $50. 00 $5,000.00
Receipts:
Inferest ondnyestments.......c. s susaescndasssnse 1,690,431, s soasssisin 189,70 1. . skuisiorne
Transfer from income to capital......ccocoeeunan. . e 1,000.00 1.2 5 o3 vie o2 Bltmmaareialanias
EROEAIEINS Lol L, o ke sromee M s 50 9% Ahdat 3,234.39 | 60,000.00 189.70 5,000. 00
Disbursements:
LM e S ot e st e ie < o Rmys s o7 s s NA RS Caea hvie's
Transfer to Proceedings ...... Ny
Transfer from income to capital.................... 100000 lre 3 0 a3 5 M o n 8% e e s e B il g eonnd

Balance Tune 30, 1921:
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Accounts with individual funds Jan. 1 to June 30, 1921—Continued.

Building site. Comstock fund.
Income. | Capital. Income: Capital.
Balance Jan. 1, 1921:
(B0 BT A S e ), e R e A N ) SUBCE ISl T i $1,287.77 $141.02
TRESLORG B S L e e s 522000 | vl s 500. 00 12, 265. 00
Receipts, interest on investments. . .................... 312500 fe il asii . S13.01 [l oo
Hotakose o 5r SN e llons o R e 25 381 1X T2, s tnens 2,101.68 12, 406. 02
Disbursements, plats, blue prints, and sign............. 81, 16t R So i Sesass|ivadaeanan
Balance June 30, 1921:
CABN R v v & e Srenvar v wiwsis s o oo s R ok s 47996 |5 s iun iiss 1,601.68 141.02
3t et e B I e SRt 2:240,00 1 okl 500.00 | 12,265.00
L7 72% S B 1 TSR S A R o | it 2,801 1T S 2,101. 68 12, 406. 02
Consolidated fund. Draper fund.
Income. Capital. Income. Capital.
Balance Jan. 1, 1921:
(5771, Tgn CESIiS TERE Iy SNERRe ko0 ) SN AR $1,441.00 $0.75 $762:00 fesnndiaaiss
GGG i iy el i s AR i i MERRCTH O M 174,744.75 917.50 | $10,000.00
Receipts:
Interest on investments
Cashitransfer (Bache) sdoset oo cotoabipil Soin 't K S0,
0 T SR, RSty .y o o AR R SRR TR AR s Y
Disbursements:
Distribution of consolidated.
Grantsand medals) tilio s T s St Bt acts o alal
Balance June 30, 1921:
1,517.75 (L MR
174,227.75 917. 50 10, 000. 00
o1 M il M IS0 L B L S M P 6,157.50 | 175,745. 50 1,981.76 10, 000. 00
Elliot fund. Gibbs fund.
Income. Capital. Income. Capital.
Balance Jan. 1, 1921:
Lo A VR IR R i o B e el
300.00 | $8,000.00 500.00 |  $5,545.50
28807 | i dvsedhisye 104,74 o anaiecvis
i) 1 e SR T SRS e sl drodin L Slstn S 1,376.74 8,000. 00 736. 89 5, 545. 50
Disbursements:
Honorarium and gold medal....................... 40178 | o e SN TS Hl 85 LAY i L RS bty
(81 1 e nre gl AIRA 8 T b R S oy S s it S 5L BRI m 2 Be il 2o ol S 20000 20000 es
Balance June 30, 1921:
e S A B o Tl s S T 2 PR SR RN 00,80 [ 4D eM S0
§u y{en £ el R Dt 2 L E R RE R AN 2 T IS 300. 00 8, 000. 00 500. 00 5,545. 50
Potal 03 0hn Sl U B B N el 1,376.74 |  8,000.00 736.89 5,545. 50
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Accounts with individual funds Jan.

TREASURER. - O

1 to June 30, 1921—Continued.

Gould fund. Hale lectureship.
Income. Capital. Income. Capital.
Balance Jan. 1, 1921:
RN s b e $837.16 $7.50 $40.59 |......co...
RV ORI o e e e e e 7,010.00 | 19,992.50 200.:001. ., ek bavg
Receipts:
Interest opinvestments .. .icoo . Loattdiic i 710.56 |- c msnisnnss 42440 ionels. 5
MR T e tanr ek S8 IR SRR S B L e T AT et B gt 8,557.72 | 20,000.00 244,83 L. %o .
Disbursements:
e L e e S T A IO S LI e 8 e b 8500017 ons st s e n s ne S e s .
Balance June 30, 1921: g
| O A B o SR U SN SRR R O 2 897.72 2,007. 50 L R i e e s
sy §RERE R g O ORISR R SO TN S 7,010.00 | 17,992.50 L e b i e Jed
Total BB Co b iy 8,557.72 | 20,000.00 IS Janeay
Hartley fund. Marsh fund.
Income. Capital. Income. Capital.
Balance Jan. 1, 1921:
s NG B NPT TSR S L L SR AR A $166.94 |....... voseth 191 4B0B8 Rugiidid
Evbabedn T0.000 oot s ieapa i s va s TN s 4 e s a BRI MR s s R $1,200. 00 150.00 | $20,000.00
Receipts, interest on investments. ..................... R T TR SR BOL TEqqtonsd. ...
T B I e i e S R ST 200.38 1, 200. 00 2,165.09 20, 000.00
Disbursements:
Medal....
Grants... gi. v

Balance June 30, 1921:

AT R e G e
150.00 20, 000. 00
VT L e Lot ol S LR S BT KA S A 200.38 | 1,200.00 | 2,165.09 |  20,000.00
Emergency fund, Pro-
Murray fund. ceedings. 4
Income. Capital. Income. Capital.
Balance Jan. 1, 1921:
(811 A L f S SRR LS e S ST - L E L S S RN S 10 P (3| KOPRRABTERES < { TR 5
Invested 400.00
Receipts:
Tnverost ON INVAStMOBTE. i 5 < co o e savntaces osbonsne

Loan repaid by Academy Proceedings

2% osiiiiieat

777.23
400. 00

1,186.50
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Accounts with individual funds Jan. 1 to June 30, 1921—Continued.

Academy Proceedings.
A

Joint Proceedings.

Income. Capital. Income. Capital.

Balance Jan. 1, 1921;

(AL T SR 1 ) SRS e ARIOICEIGE ) X o5 SRS ISR IS R e aiein o e ea e e o S oot B S P e
Receipts:

SEBRCHIIONS . <o el T et s 167,00 %5 o ores 8453.39 [....coheines

Annualianestycs . T LR e et e 1,035:00 |20 ons o v liictind i o kil b sl L

Reprints and-separates ot iiia s ioriamee L 0 ABBIOT A o oa o sios i i e il S MY L SN

Transfer from Billings fund . ....................... 189:70: ovosmwrivrraf s insdsahmns o b cond

Special contributions secured by Dr. Chas. D. Wal-

COtLIISSU I W 9 e e X R R 3,171.00
Payment by National Research Council for space... 832.48
Contribution by National Research Counecil........|[............

Transferred from Academy Proceedings to Jomnt
Proceedings representing contribution by Na-

tional Acadenty of Sclences. s T ba el et i Tl st ik 250,00 |2 S aadiss
Total...... A e b e o e e i g B L8 R e S e 2,953.39 [1 Liisvaels
Disbursements:
Salary. of managing eAitor......cccccevcensionsansens
Printing and distributing
Expenses Boston office..............
Expenses Washington office ;s
Loan repaid to emergency fund, Proceedings....... 1,502.46 ;. . catipidinilhrrd mustns tlisn sb bal huth
Transferred from Academy Procéedings to Joint
Proceedings representing contributions by Na-
tional Academy of Sciences..........cceeeiecennnn 1;280: 00| ssssnsavsfirosssvaimibn st
Balance Tone 30,1921, eashi . ... L v Aildsdecs s b, 7 v 1 e 5 e e b 1,000 4201 o o B
MotalpbBUE. | Lot e b BiBI0. 76 et b ’ 2,953.39 |......... Ay
Smith fund. Thompson fund.
Income. Capital. Income. Capital.
Balance Jan. 1, 1921:
$1418. M8 esasadasiid $1T3:08 st
Invested..... A ISR s e 2,560.00 | $10,000.00 |-eeeeuenn-.. $10,000. 00
Receipts: ;
Interestoninvestments.... .. vai 4. L85 vt somswas BT 23 s ies ol 212,804 2 S derishess
Additional contribution by Mrs. Mary Clark
LT oS, (o 1 Sl BERSPRSBERIE TR U P St e LS b PR MO RN 400,007, 5 shxvsnvas
RObBL e 2 s ahe s LB et B 1123 e 7% 510 b i b s B 4,330.99 | 10,000.00 786.43 10, 000. 00
Disbursements:
ANt e wmnioins ot silake 8 5 aME o bl s Seryn & s & 600: 0051w ot Sams e s Vowwlils s s v isak e e
ETOOEMSIALDNY BEPISE . 1. oo il dier o 255 b s s o i uggn i S pa s p ASR NS d Lo 850,100s bedicdnvans bl
QolPmeRLl JC R 2T e VB v s bk i s P, SR 415,57 {sssonnpatonss
Balance June 30, 1921:
1,288.49
2,542. 50
D obal, 80 Hogk i - & M0 o L K i e e 4,330. 99
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Accounts with individual funds Jan. 1 to June 30, 1921—Continued.

‘Watson fund.
Income. Capital.
Balance Jan. 1, 1921:
(o i L R R et e s s colionie kAot s stin U Rl et St NS $918.85 $23.75
2304, e e e i e pe S ol a5 {8 T - AR g o 1,780.00 24,976.25
Receipts: ;
ANEOTasY ORI VOBUHIBIIURL S Gt et e De e phete vioiswe s iars a'asis oo e/s wae £ 6.0 S0 B8 8B .. oy
POl oI M SE L e PO L DY, DO AT 3,384.71 | 25,000.00
Disbursements:
(b5 D RRRS B0 o A QAT T e S e o R e e R AL I o) S e DL U0 e S0 et se
Balance June 30, 1921:
Cashiss. 0. T s s Lot st s KRGS ), ROTIERE 1,104.71 23.75
Invested. ... SBedlels ol coveivavn soisan s obrgan bl ditw, ool L TSNS 1,780.00 24, 976.25
Motaltot.r SRS ERaEL JIRCE ot avma b vt Doy st yea dy o s 3,384.71 |  25,000.00

NATIONAL RESEARCH COUNCIL.

During the six months beginning January 1, 1921, the activities
of the National Research Council were supported by funds derived
from various sources. The following list gives the main sources of
these funds:

(1) For general maintenance expenses of the National Research
Council the sum of $85,000 was received from the Carnegie Cor-
poration of New York.

(2) From the Rockefeller Foundation the following amounts were
received and disbursed: For the division of medical sciences the sum
of $4.98 was received and the sum of $504.98 was disbursed. For
the division of physical sciences the sum of $8,320.83 was received
and the sum of $4,367.35 was disbursed. For national research fel-
lowships the sum of $27,114.72 was received and the sum of $22,109.40
was disbursed.

(3) From the General Education Board contribution was made
as follows: For the mental rating of school children, nothing was
received, but $98.38 was disbursed, thus closing the account. For
special work carried on by the division of educational relations, the
sum of $2,500 was received and the sum of $4,945.67 was disbursed.

(4) Other contributions included:

The sum of $1,583.33 from the Southern Pine Association (part
payment on pledge of $10,000) for the committee on forestry.

The sum of $500 from Julius Rosenwald toward the support of
a fellowship. '

From various sources: For food and nutrition committee, $1,200;
for the trustees for the publication of physical and chemical con-
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stants, $3,120; for international auxiliary language, $1,025; for
national intelligence tests, $500; for expenses of exhibits, Chemical
Warfare Service, $9,056.56.

Receipts and disbursements of the National Research Council, January 1, 1921,

to June 30, 1921.

RECEIPTS.

Jan. 1, 1921. Cash in bank

Investments owned :
Unappropriated fund, special _______________

Appropriations :

Rockefeller Foundation—
Medical sciences (R. F. 2369) ______________
Physical sciences (R. F. 2518) oooeeo
National Research fellowships (R. F. 2517)__
General Education Board—
Division of educational relations
Food and nutrition committee
Trustees for the publication of physical and
chemical constants
Sale of United States Treasury 5% per cent
certificates
Interest on United States Treasury 5% per
cent certificates
Carnegie Corporation of New York (direct)______
Miscellaneous  receipts
Teimbursementsr o i i osemirmead ol S LAy
Committee on forestry neme s
International auxiliary language_________________
Rosenwald fellowship ML
Unappropriated fund, special (interest on invest-

Interest received on United States Treasury cer-

tificates = s oy
Expenses of exhibit, chemical warfare service_____
National intelligence tests_ .. _____J_ - ________

DISBURSEMENTS.

Divisions:

I. Federal relations, general maintenance, 1921__
II. Foreign relations—
General maintenance, 1921_______________
William Ellery Hale fund, 1921__________

$28, 305. 26

3,100. 00

4.98
8, 320. 83
27,114. 72

2, 500. 00
1, 200. 00

3,120. 00

3, 500. 00

$31, 405. 26

222, 913. 20

254, 318. 46
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Divisions—Continued.
III. States relations—
General maintenance—

1920 $174.94
: 1921 326. 49
IV. Educational relations—
General maintenance, 1921 253. 63
General education board ________________ 4,945. 67
V. Research extension—
General maintenance, 1921 1,182, 41
Expenses of exhibit, chemical warfare
service, 1921 8,837.78
VI. Research information service—
General maintenance—
1920 X 130. 06
1921 ) 1,049.79
Contingent expenses, 1921_______________ 387. 03
Equipment, 1921 : 668. 43
National Academy Proceedings and sub-
scriptions, 1921___ 2, 082. 48
General education board, mental rating of
schooltchildren:faashzoddion Lo v A dl: — 98. 38
Personnel research federation____________ 311. 52
VII. Division of physical sciences—
General maintenance, 1921 1, 040. 35
Traveling expenses, etc. (R. F. 2518) _____ 4, 367. 35
Transactions of the American Mathemati-
cal Society, 1921 e 600. 00
VIII. Engineering—
General maintenance, 1921______________ 1,128.16
Officedexpenses; A9 -ewwe L -~ SEdoeapmn 220 390. 27
Projectar 1020 --cerrecodondnll AURIRING 486. 83
Industrial personnel conference, 1921____ 213. 52
IX. Chemistry and chemical technology—
General maintenance, 1921_______________ 814.15
International auxiliary language ________ 1, 109. 00
Research fellowships (R. F.2517) ________ 22, 109. 40
Trustees for the publication of physical
and chemical constants________________ 945. 50
Purchase of United States Treasury
certificatessiistnst - st o ST 6, 500. 00
Projects, 1921 L e 250. 00
X. Geology and geography—
General maintenance, 1921_______________ 1, 061. 64
Bulletin of the Seismological Society_____ 300. 00
Projects, 1921_ LN £ Sty
XI. Medical sciences—
General maintenance, 1921 _______________ 1, 671. 47
Rockefeller Foundation (R. F. 2369)_____ 504. 98
Erolects, - 1921 sl L il S S 532.12

9
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Divisions—Continued.

XII. Biology and agriculture—

General maintenance, 1921 _______________
Botanieal abstracts, 1921__._____ .~ ____
Committee on forestry__________________
Food and nutrition committee___________
Food products investigation fund ________
Physiological salt requirements committee,
1921 = R
Rosenwald fellowship__________.________
European distribution of American  bio-
logical journals; 1923 o - - o 0nn -y
Promotion of Sigma Xi research fellow-
ships _ £ e

XIII. Anthropology and psychology—

General maintenance, 1921_____.___________
American archaeological project, 1921_______
National intelligence tests, 1921____________
Function of the semicircular canals, 1921___
Executive board, general maintenance—

1920700 St i e L e s e e el

1921 R, b ot B o N S S i
American Geophysical Union, 1921_________
Publicity committee, general maintenance.

5 AN el 971
Publications, 1921___
Committee on Concilium Bibliographicum,
1921 byt

Committee on conservation, 1921___________
Contingent expenses, 1921 __________________
Hiectrleity, 1921 Lot et G047 100
Expenses and supplies. 1921_______________
Fuek . d921: % " F Sl iy
New equipment, general, 1921______________
Rent—

d92decp 0% 0 e

Salaries, 1921___
Telephone and telegraph, 1921_____________
Purchase of United States Treasury 5% per
QENBECTLINCALOR. i i mibiniin i A S B
Purchase of United States Treasury 5% per
cent certificates = . . o oLl owiie e

June 30, 1921:

Cash'in bank.__ - _--Z
Investments owned :
Unappropriated fund, special =iy

Avucgusr 1, 1921.

$1, 203. 15
677.96

2,977. 68

2, 340. 84
52. 81
584. 45

3,125. 00
625. 00
60, 365. 40
755. 86
25, 208. 74

70, 000. 00

5, 898. 32

3, 100. 00

ANNUAL REPORT NATIONAL ACADEMY OF SCIENCES, 1921,

$245, 320. 14

8, 998. 32

254, 318. 46
F. L. Raxsome, Treasurer.
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REPORT OF THE AUDITING COMMITTEE.

WasuiNgTON, D. C., July 30, 1921.

We have employed the Capital Audit Co. to scrutinize and report
on the treasurer’s books.  We accepted the certificate, dated July 6,
1921, of the American Security & Trust Co. regarding notes owned
by the academy and deposited for collection; we have examined the
securities owned by the academy and papers contained in the box
of the National Academy of Sciences at the vault of the American
Security & Trust Co. We find them to correspond to the list checked
by the auditing committee on January 15, 1921, except as modified
by transactions between January 1, 1921, and June 30, 1921, re-
ported by the Capital Audit Co. We find that the coupons falling
due during this period have been cut and accounted for, and those
due July 1, 1921, have been deposited and are accounted for by
appropriate entries in the pass book. We find that interest on loans
has been accounted for. Correspondence between vouchers, pass
books, and accounts of the treasurer is certified by the Capital Audit
Co. We find the net balance reported by the treasurer as of June
30, 1921, to accord with the statement of the American Security &

‘Trust Co. and with the check book. This entire paragraph relates

to the accounts of the National Academy of Sciences proper.

There is also a statement of the accounts of the National Re-
search Council, whose funds are deposited in two separate accounts
to the credit of the academy. These accounts have been included
in the report of the Capital Audit Co. We have examined the long-
term securities of the National Research Council deposited in the
box of the American Security & Trust Co. and find them correct.
We accepted the certificate, dated July 7, 1921, of the Riggs National
Bank as to United States Treasury certificates of indebtedness owned
by the National Research Council and held by the bank for collec-
tion. We find that the net balance reported by the treasurer as of
June 30, 1921, agrees with the statements of the American Security
& Trust Co. and of the Riggs National Bank for these accounts.
Correspondence between vouchers, pass books, and accounts of the
treasurer for the National Research Council is certified by the
Capital Audit Co.

ArrHUR L. Day,
L. O. Howarp,
Auditing Committee.



DECEASED MEMBERS.

HENRY ANDREWS BUMSTEAD.,
[The Scientific Monthly, Vol. XII, No. 4, April, 1921, pp. 379-381, ill.]

Prof. Bumstead, of Yale University, whose admirable address on
the history of physics is printed in the present issue of the Monthly,
died suddenly on the night of December 81, at the age of 50 years.
He had been in attendance on the meetings of the Physical Society
at Chicago, of which he was a past president, and active in numerous
conferences and committee meetings held during convocation week.
The writer of this note was in conference with him concerning the
organization of the Science Service, endowed by Mr. Scripps, until
midnight on Thursday and again through Friday afternoon. His
clear judgment and wise council were in constant evidence, and he
appeared to be in the best of health. On Friday evening he took the
train for Washington; on the following morning he was found dead
in his berth.

Bumstead was the chairman of the National Research Council
for the present year, succeeding Dr. James Rowland Angell, who
now assumes the presidency of Yale University, where Bumstead
was professor of physics and director of the Sloane Physical Lab-
oratory. He remarked at Chicago that he was ready to devote this
year to the odd jobs of science, but that he planned at the end of it
to return to the research work interrupted by the war. This work
was concerned with radioactivity and the Rontgen rays. He was
especially interested in photoelectrlc effects, delta rays, and the
theory of electrons.

In Nature for February 5 will be found an appreciation by Sir
J. J. Thomson, with whom Bumstead worked at Cambridge and with
whom, as pre51dent of the Royal Society, he was associated during
the war period. Prof. R. A. Millikan, with whom Bumstead had
been closely associated both as a physicist and in the conduct of the
National Research Council, writes in an article printed in the issue
of Science for January 25:

When in 1917 the important and difficult post of scientific attaché in London
was created, Bumstead was the only man considered, for no scientist in this
country had his tact, his judgment, his knowledge of England, and his ability
to assist in bringing about what was then, and what is now, the most im-

portant need of the modern world, namely, the cooperation and mutual un-
derstanding of the two great branches of the Anglo-Saxon race. Bumstead’s
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success in London was extraordinary. The British liked and trusted him.
Admiral Sims and our own War Department placed large responsibilities
upon him, and his office became the center of a very active and very important
service. Young American officers who went abroad on scientific missions found
him the center of their contacts and the prime source of their usefulness.
They all became his devoted admirers. Not one or two, but a dozen or more,
of both British and American officers who came to Washington during the war,
told me that they owed their success in their work in England and the Conti-
nent primarily to Bumstead, and counted it the most valuable part of their
experience that they had had an opportunity to become acquainted with him.
One of these officers described him as the most influential American in Eng-
land.

He had a brilliant analytical mind, profound scholarship, exceptional crit-
ical capacity, excellent judgment, an extraordinary winsome personality, the
finest culture, and a great heart. His personal scientific contributions were
important, though they had been much interfered with by his none too rugged
health. His effect upon American physics, however, was not limited to his
own scientific papers, but he exerted a powerful influence upon his pupils and
upon his fellow physicists. It is not merely American science, however, which
can ill afford to lose him 20 years before his time. American life in all its
aspects is sadly in need of men of Bumstead’'s type. The cause of sanity, of
culture, of Anglo-Saxon solidarity, of scholarship, of science, of world civili-
zation, all suffer irreparably through his death.

EDWARD BENNETT ROSA.
[Science, new series, Vol. LIII, No. 1382, June 24, 1921, p. 569.]

By S. W. STRATTON.

Dr. Edward B. Rosa, chief physicist of the Bureau of Standards
at Washington, died suddenly at his desk on Tuesday afternoon,
May 17, 1921. Dr. Rosa was at the time the chief of Division I of
the Bureau of Standards, the functions of which include research,
standardization, and testing in the fields of electricity, magnetism,
photometry, radio communication, radium, X-ray, and public utili-
ties. Dr. Rosa was appointed physicist in the bureau in 1901. In
1910 he was given the grade of chief physicist. Dr. Rosa’s painstak-
ing accuracy in scientific research is well known among specialists
in the fields in which he worked. His investigations have been pub-
lished in 36 scientific publications of the bureau and 4 technologic
papers, not to speak of a large number of special reports, circulars,
and articles in technical journals.

Among the researches of unusual interest may be mentioned the
precise determination of the value of the coulomb, the value of the
ampere, and of the ratio between the electrostatic and the electro-
magnetic units of electricity. His other laboratory researches in-
clude a wide range of problems chiefly connected with the improve-
ment of the standards and methods used in precise electrical meas-
urements.
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Perhaps one of the most striking examples of Dr. Rosa’s thorough-
ness and success in securing the cooperation of the technical groups
interested may be found in the development and publication of the
national electrical safety code, the revised form of which has just
recently appeared as a “handbook” issued by the Bureau of
Standards.

In his work as administrator he successfully organized the work
of electrical testing, photometry, radium testing, and research and
standardization work involved in radio communication. Dr. Rosa
showed a deep interest in all phases of the bureau’s development,
and will be remembered with profound respect and admiration by
his colleagues. His work will endure as a permanent foundation for
the branches of physics and electrical engineering to which he devoted
so many useful years of his life.

DeparTMENT 0F COMMERCE,
Bureau or STANDARDS.

[Nature, London, No. 2693, vol. 107, June 9, 1921, pp. 465-466.]

The death, on May 17, of Prof. Edward Bennett Rosa, of the Bureau of
Standards, at Washington, at the age of 60 years, is a serious blow to elec-
trical science. Born in 1861, Prof. Rosa gained distinction as a student in the
Johns Hopkins University under Rowland, and after some experience in pro-
fessional work in the Wesleyan University, where his early undergraduate days
had been passed, was in 1901 appointed to the staff of the Bureau of Standards
as a physicist. There his main work was done. In 1910 he became chief *
physicist, and as head of the electrical department was responsible for many
of the valuable researches which have been carried out at the bureau.

Among the earliest of these was his determination, in collaboration with
Dr. Dorsey, of “v,” the ratio of the electric units, and most of them turn on
questions relating to the measurement of the fundamental units, the ohm, the
ampere, and the volt. He combined in a marked degree the insight required
to design and carry through to a successful result a difficult experiment and
the mathematical skiil needed to develop to a high degree of accuracy the
theory on which the experiment is based.

Prof. Rosa’s papers on the calculation of coefficients of self and mutual induc-
tion, and on the theory of the instruments employed in absolute measurements,
will always be standard, while his own experimental determination of some
of the fundamental quantities are among the best which have been made.
He realized the need for accuracy and exactness in the processes of measure-
ment, whether applied to scientific work or to industry, and he organized the
electrical section of the bureau in a manner which fitted it to respond to the
requirements both of scientific and industrial research. The list of his papers
covers a wide range, and in all of them he added to our knowledge in a sub-
stantial manner.

Prof. Rosa visited England in 1908, acting, along with Dr. Stratton and
Prof. Carhart, as one of the American representatives to the International
Electrical Conference, held in London under the presidency of the late Lord
Rayleigh. At that conference a formal distinction was drawn between the
absolute and the international units of measurement, between the ohm (10° abso-
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lute C. G. S! units) and the international ohm—the resistance at 0° C. of a uni-
form column of mercury weighing 14.521 grams, and 106.300 centimeters in
length, or the ampere (10 absolute C. G. S. units) and the international am-
pere—the current which under certain carefully defined conditions deposits
from a solution of nitrate of silver a mass of 1.11800 milligrams of silver per
second.

Prof. Rosa would probably have preferred to retain as standards
for legal purposes the absolute magnitudes 10° C. G. S. units for
resistance and 10 C. G. S. units for current, but he accepted the
views of the majority of the conference, and at a later date lent his
valuable assistance in defining accurately the conditions necessary
for the realization of the international ohm, ampere, and volt. As
the outcome of the work of the conference, a committee, known as
Lord Rayleigh’s committee, was appointed to define these conditions,
and representatives of England, France, and Germany met at Wash-
ington and carried out a series of experiments, the results of which
have determined the practice of all national standardizing labora-
tories. Of the committee engaged in this work, Prof: Rosa was the
active head, and its successful issue was due in no small degree to
his skill in overcoming the technical difficulties of the task and to
his tact in dealing with the varied views of those engaged in the re-
search.

The volume giving an account of these experiments, published by
the Bureau of Standards in 1912, will form a fitting memorial of
one who for the last 20 years devoted himself unweariedly to the ad-
vancement of electrical science. During the war he directed the devel-
opment of a number of instruments of great use to the American forces
in France. Among these may be mentioned a sound-ranging device
and much radio apparatus suitable especially for aircraft. He was
greatly instrumental in establishing the splendid radio laboratory
at the bureau. Throughout his life he was keenly interested in the
prevention of industrial accidents and in the provision of safety
standards for the guidance of public authorities. The National Elec-
trical Safety Code at present in use in the United States owes much
to him. His last work, now in the press, was an analysis of the
expenditure of the Government departments, which contains a num-
ber of statistics of great importance and interest.

Prof. Rosa was married in 1894, and Mrs. Rosa survives him. She
has the deep sympathy of all those on this side of the Atlantic who
knew her husband and appreciated his work.
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APPENDIX A,

CONSTITUTION OF THE NATIONAL ACADEMY,

[As amended and adopted Apr. 17, 1872, and further amended Apr. 20, 1875; Apr. 21,
1881 ; Apr. 19, 1882 ; Apr. 18, 1883; Apr. 19, 1888 ; Apr. 18, 1895 ; Apr. 20, 1899 ; Apr.
17, 1902 ; Apr. 18, 1906 ; Nov, 20, 1906 ; Apr. 17, 1907 ; Nov. 20, 1907 ; Apr. 20, 1911 ;
Apr. 16, 1912; Apr. 21, 1915.]

PREAMBLE.

Empowered by the act of incorporation enacted by Congress, and
approved by the President of the United States on the 3d day of
March, A. D. 1863, and in conformity with amendments to said
act approved July 14, 1870, June 20, 1884, and May 27, 1914, the
National Academy of Sciences adopts the following amended consti-
tution and rules:

ARTICLE I.—OF MEMBERS.

SecrioN 1. The Academy shall consist of members, honorary mem-
bers, and foreign associates. Members must be citizens of the United
States.

Sec. 2. Members who, from age or inability to attend the meetings
of the Academy, wish to resign the duties of active membership, may,
at their own request, be transferred to the roll of honorary members
by a vote of the Academy.

Sec. 3. The Academy may elect 50 foreign associates.

Sec. 4. Honorary members and foreign associates shall have the
privilege of attending the meetings and of reading and communicat- |
ing papers to the Academy, but shall take no part in its business, shall
not be subject to its assessments, and shall be entitled to a copy of the
publications of the Academy.

ARTICLE II.—OF THE OFFICERS.

‘Secrron 1. The officers of the Academy shall be a president, a vice
president, a foreign secretary, a home secretary, and a treasurer, all
of whom shall be elected for a term of four years, by a majority of
votes present, at the first stated meeting after the expiration of the
current terms, provided that existing officers retain their places until
their successors are elected. In case of a vacancy, the election for
four years shall be held in the same manner at the meeting when such
vacancy occurs, or at the next stated meeting thereafter, as the
Academy may direct. A vacancy in the office of treasurer or home
secretary may, however, be filled by appointment of the president of
the Academy until the next stated meeting of the Academy.
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Sec. 2. The officers of the Academy, together with six members to
be elected by the Academy, shall constitute a council for the trans-
action of such business as may be assigned to them by the constitution
or the Academy. ; '

Sec. 8. The president of the Academy, or, in case of his absence or
inability to act, the vice president, shall preside at the meetings of the
Academy and of the council ; shall name all committees except such as
are otherwise especially provided for; shall refer investigations re-
quired by the Government of the United States to members especially
conversant with the subjects and report thereon to the Academy at its
meeting next ensuing; and, with the council, shall direct the general
business of the Academy.

It shall be competent for the president, in special cases, to call in
the aid, upon committees, of experts or men of special attainments
not members of the Academy.

The president shall be, ex officio, a member of all committees em-
powered to consider questions referred to the Academy by the Gov-
ernment of the United States.

Sec. 4. The foreign and home secretaries shall conduct the corre-
spondence proper to their respective departments, advising with the
president and council in cases of doubt, and reporting their action
to the Academy at one of the stated meetings in each year.

It shall be the duty of the home secretary to give notice to the mem-
bers of the place and time of all meetings, of all nominations for
membership, and of all proposed amendments to the constitution.

It shall be the duty of the home secretary to keep the minutes of
each business and scientific session, and after approval to enter these
upon the permanent records of the Academy.

Skc. 5. The treasurer shall attend to all receipts and disbursements
of the Academy, giving such bond and furnishing such vouchers as the
council may require. He shall collect all dues, assessments, and sub-
scriptions, and keep a set of books showing a full account of receipts
and disbursements and the condition of all funds of the Academy. He
shall be the custodian of the corporate seal of the Academy.

ARTICLE III.—OF THE MEETINGS.

Secrion 1. The Academy shall hold one stated meeting, called
the annual meeting, in April of each year in the city of Washington,
and another stated meeting, called the autumn meeting, at a place
to be determined by the council. The council shall also have power
to fix the date of each meeting.

Special business meetings of the Academy may be called, by order
of eight members of the council, at such place and time as may be
designated in the call.
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Special scientific meetings of the Academy may be held at tlmes
and places to be designated by a majority of the council.

Sec. 2. The names of the members present at each session of a
meeting shall be recorded in the minutes, and 20 members shall con-
stitute a quorum for the transaction of business.

Skc. 8. Scientific sessions of the Academy, unless otherwise ordered
by a majority of the members present, shall be open to the public;
sessions for the transaction of business shall be closed.

Sec. 4. Stated meetings of the council shall be held during the
stated or special meetings of the Academy, and four members shall
constitute a quorum for the transaction of business. Special meet-
ings of the council may be convened at the call of the president and
two members of the council, or of four members of the council.

Sec. 5. No member Whose dues are in arrears shall vote at any
business meeting of the Academy

ARTICLE, IV.—OF ELECTIONS AND REGULATIONS.

' Seorow 1. All elections of officers and members shall be by ballot,
and each election shall be held separately.

Skc. 2. The time for holding an election of officers shall be fixed
by the Academy at least one day before the election is held.

Sec. 3. The election of the six members of the council shall be as
follows:

At the annual meeting in April, 1907, six members of the council
to be elected, of whom two shall serve for three years, two for two
years, and two for one year, their respective terms to be determined
by lot. Each year thereafter the terms of two members shall expire,
and their successors, to serve for three years, shall be elected at the
annual meeting in each year.

Skc. 4. The Academy shall be divided by the council into sections
representing the principal branches of scientific research. Each sec-
tion shall elect its own chairman, who shall serve for three years.
The chairman shall be responsible to the Academy for the work of
his section.

Nominations to membership in the Academy shall be made in writ-
ing and approved by a majority of the members of the section on the
branch of research in which the person nominated is eminent, or by
a majority of the council in case there is no section on the subject.
The nomination shall be sent to the home secretary by the chairman
of the section before January 1 of the year in which the election is
to be held, and each nomination shall be ‘accompanied by a list of
the principal contributions of the nominee to science. This list shall
be printed by the home secretary for distribution among the members
of the Academy.
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Skc. 5. Election of members shall be held at the annual meeting in
Washington in the following manner: There shall be two ballots—
a preference ballot, which may be prepared either before or at the
annual meeting, and must be transmitted to the home secretary, and
a final ballot, to be taken at the meeting.

Preference ballot.—Each member may inscribe on a ballot not more
that 15 names of nominees selected from the submitted list. A list
of the nominees shall then be prepared, on which the names shall be
entered in the order of the number of votes received by each. In case
two or more nominees have the same number of votes on this pref-
erence list, the order in which they shall be placed on the list shall
be determined by a majority vote of members present.

Final ballot.—A vote shall first be taken on the nominee who
appears first on the preference list, and he shall be declared elected
if he receive two-thirds of the votes cast and not less than 25 votes in
all. A vote shall then be taken in similar manner on the nominee
standing second on the preference list, and so on until all the nomi-
neces on the preference list shall have been acted on, or until 15 nomi-
nees shall have been elected, or until the total membership of the
Academy shall have reached 250. ‘

Not more than 15 members shall be elected at one annual meeting.

Before and during elections a discussion of the merits of nominees
will be in order.

Sec. 6. Every member-elect shall accept his membership, person-
ally or in writing, before the close of the next stated meeting after
the date of his election. Otherwise, on proof that the secretary has
formally notified him of his election, his name shall not be entered
on the roll of members.

Skc. 7. Foreign associates may be nominated by the council and
may be elected at the annual meeting by a two-thirds vote of the
members present.

Skc. 8. A diploma, with the corporate seal of the Academy and the
signatures of the officers, shall be sent by the appropriate secretary
to each member on his acceptance of membership, and to foreign
associates on their election.

Skc. 9. Resignations shall be addressed to the president and acted
on by the Academy.

Skc. 10. Whenever a member has not paid his dues for four suc-
cessive years, the treasurer shall report the fact to the council, which
may report the case to the Academy with the recommendation that
the person thus in arrears be declared to have forefeited his member-
ship. If this recommendation be approved by two-thirds of the mem-
bers present, the said person shall no longer be a member of the
Academy and his name shall be dropped from the roll.
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ARTICLE V.~—SCIENTIFIC COMMUNICATIONS, PUBLICATIONS, AND
REPORTS.

SecrioN 1. Communications on scientific subjects shall be read at
scientific sessions of the Academy, and papers by any member may
be read by the author or by any other member, notice of the same
having been previously given to the secretary.

Skc. 2. Any member of the Academy may read a paper from a
person who is not a member, and shall not be considered responsible
for the facts or opinions expressed by the author, but shall be held
responsible for the propriety of the paper.

Persons who are not members may read papers on invitation of
the council or of the committee of arrangements.

Sec. 3. The Academy may provide for the publication, under the
direction of the council, of proceedings, scientific memoirs, biograph-
ical memoirs, and reports.

The proceedings shall include the transactions of the Academy,
brief original announcements of the results of scientific investiga-
tions made by members of the Academy or others, together with
short original articles giving a comprehensive survey of the more
important scientific researches currently made by American inves-
tigators, and other matters of general scientific interest.

The scientific memoirs shall provide opportunity for the publica-
tion of longer and more detailed scientific investigations.

The biographical memoirs shall contain an appropriate record of
the life and work of deceased members of the Academy.

An annual report shall be presented to Congress by the president
and shall contain the annual reports of the treasurer and the auditing
committee, a suitable summary of the reports of the committees in
charge of trust funds, and a record of the activities of the Academy
for the calendar year immediately preceding, and other appropriate
matter. This report shall be presented to Congress by the president
after authorization by the council. It shall also be presented to the
Academy at the annual meeting next following.

The treasurer shall prepare a full report of the financial affairs of
the Academy at the end of the fiscal year. This report shall be sub-
mitted to the council for approval and afterwards presented to the
Academy at the next stated meeting. He shall also prepare a sup-
plementary financial statement to December 31 of the ensuing fiscal
year for presentation at the annual meeting.

Skc. 4. Propositions for investigations or reports by the Academy
shall be submitted to the council for approval, except those requested
by the Government of the United States, which shall be acted on by
the president, who will in such cases report their results to the Gov-
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ernment as soon as obtained and to the Academy at its next following
stated meeting.

Sec. 5. The advice of the Academy shall be at all times at the
disposition of the Government upon any matter of science or art
within its scope.

ARTICLE VI.—OF THE PROPERTY OF THE ACADEMY.

Sectron 1. All investments and reinvestments of either principal
or accumulations of income of the trust and other funds of the
Academy shall be made by the treasurer, with the approval of the
finance committee, in the corporate name of the Academy, in the
manner and in the securities designated or specified in the instru-
ments creating the several funds, or, in the absence of such designa-
tion or specification, in bonds of the United States or of the several
States, or in bonds or notes secured by first mortgages on real estate,
in investments legal for savings banks under the laws of Massa-
chusetts or New York, or in other bonds recommended to the treasurer
by the fiscal advisers of the Academy.

The treasurer may invest the captial of all trust funds of the
Academy which are not required by the instruments creating such
funds to be kept separate and distinct, in a consolidated fund, and
shall apportion the income received from such consolidated fund
among the various-funds composing the same in the proportion that
each of said funds shall bear to the total amount of funds so in-
vested ; provided, however, that the treasurer shall at all times keep
accurate accounts showing the amount of each trust fund, the pro-
portion of the income from the consolidated fund to which it is
entitled, and the expenses and disbursements properly chargeable
to such fund.

Sec. 2. The council shall at its annual meeting in each year desig-
nate one bank or trust company in Washington, D. C., and one in
New York City to act, when requested by the treasurer, as the fiscal
advisers of the Academy.

Sec. 8. The treasurer shall have authority, with the approval of
the finance committee, to sell, transfer, convey, and deliver in the
corporate name and for the benefit of the Academy any stocks, bonds,
or other securities standing in the corporate name.

Skc. 4. No contract shall be binding upon the Academy which has
not been first approved by the council.

Sec. 5. The assessments required for the support of the Academy
shall be fixed by the Academy on the recommendation of the council
and shall be payable within the calendar year for which they are
assessed.
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ARTICLE VII.—OF TRUST FUNDS AND THEIR ADMINISTRATION.

SecrioN 1. Devises, bequests, donations, or gifts having for their
object the promotion of science or the welfare of the Academy may
be accepted by the council for the Academy. Before the acceptance
of any such trust the council shall consider the object of the trust and
all conditions or specifications attaching thereto. - The council shall
make a report of its action to the Academy. :

Skc. 2. Medals and prizes may be established in accordance with
the provisions of trusts or by action of the Academy.

Sec. 3. Unless otherwise provided by the deed of gift, the income
of each trust fund shall be applied to the objects of that trust by the
action of the Academy on the recommendation.of a standing com-
mittee on that fund.

ARTICLE VIII.—OF ADDITIONS AND AMENDMENTS.

Additions and amendments to the constitution shall be made only
at a stated meeting of the Academy. Notice of a proposition for such
a change must be submitted to the council, which may amend the
proposition, and shall repart thereon to the Academy. Its report
shall be considered by the Academy in committee of the whole for
amendment.

The proposition as amended, if adopted in committee of the whole,
shall be voted on at the next stated meeting, and if it receives two-
thirds of the votes cast it shall be declared adopted.

Absent members may send their votes on pending changes in the
constitution to the home secretary in writing, and such votes shall be
counted as if the members were present.
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RULES.

[In accordancé with a resolution of the Academy, taken at its meeting on Apr. 21, 1915,
the rules are arranged in groups and each group is numbered to correspond with the
article of the constitution to which it relates.]

E

1. The holders of the medal for eminence in the application of
science to the public welfare shall be notified, like members, of the
meetings of the Academy, and invited to participate in its scientific
sessions,

14

1. The proper secretary shall acknowledge all donations made to
the Academy, and shall at once report them to the council for its
consideration.

2. The home secretary shall be the custodian of all books, appa-
ratus, archives, and collections not explicitly assigned to other care.

3. The home secretary shall keep a record of all grants of money
or awards of prizes or medals made from trust funds of the Academy.
The assistant secretary, who may be a nonmember of the Academy,
shall receive a salary to be fixed by the council. The record for each
grant of money shall include the following items: Name of fund,

date and number of the grant, name and address of recipient, amount -

of grant and date or dates of payment, purpose of grant, record of
report of progress, and resulting publications.

4. The treasurer shall keep the home secretary informed of all
warrants received from directors of trust funds not controlled by: the
Academy and of the date or dates of payment of all warrants.

5. The treasurer is authorized to defray, when approved by the
president, all the proper expenses of committees appointed to make
scientific investigations at the request of departments of the Govern-
ment, and in each case to look to the department requesting the
investigation for reimbursement to the Academy.

6. The treasurer is authorized to act as the treasurer ex officio of
the National Research Council.

7. The treasurer shall have the assistance of a salaried and bonded
officer, the bursar, who shall be chosen by the finance committee and
be directly responsible to the treasurer.

112
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1. The annual meeting of the Academy shall begin on the fourth
Monday of April. At the business sessions of the Academy the order
of procedure shall be as follows:

(1) Chair taken by the president, or, in pis absence, by the vice president.

(2) Roll of members called by home secretary (first session of the meeting
only).

(SE;)) Minutes of the preceding session read and approved.

(4) Stated business.

(5) Reports of president, secretaries, treasurer, and committees.

(6) Business from council.

(7) Other business.

2. The rules of order of the Academy shall be those of the Senate
of the United States, unless otherwise provided by the constitution
or rules of the Academy.

3. In the absence of any officer a member shall be chosen to perform
his duties temporarily, by a plurality of viva voce votes, upon open
nomination.

4. At each meeting the president shall announce the death of any
members since the preceding meeting. As soon as practicable there-
after he shall designate a member to write—or to secure from some
other source approved by the president—a biographical notice of
each deceased member.

5. A local committee of five members, appointed for each meeting,
and the home secretary shall together constitute the committee of
arrangements, of which the home secretary shall be chairman.

It shall be the duty of the committee of arrangements to prepare
the scientific program for the annual meeting, and for this purpose it
shall be empowered to solicit papers from members or others. It
shall also be empowered to ascertain the length of time required for
reading papers to be presented at the scientific sessions of the Acad-
emy, and, when it appears advisable, to limit the time to be occupied
in their presentation or discussion.

The committee of arrangements shall meet not less than two months
previous to each meeting. It shall prepare the detailed program of
each day, and in general shall have charge of all business and scientific
arrangements for the meeting for which it is appointed.

6. No paper requiring more than 15 minutes for its presentation
shall be accepted unless by invitation of the committee of arrange-
ments.

No speaker shall occupy more than 30 minutes for presentation
of papers during the scientific sessions of a single meeting of the
Academy, except by invitation of the committee of arrangements,
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Time shall not be extended except by vote of the Academy and
then not to exceed five minutes. The presiding officer shall warn
speakers two minutes before the expiration of their time.

The discussion of individual papers shall be limited not to exceed
five minutes and the total time -for discussion by any one speaker
for all scientific sessions in any one meeting shall not exceed 15
minutes, unless approved by the Academy.

No paper shall be entered upon the printed program of scientific
sessions unless the title is in the hands of the committee of arrange-
ments at least two weeks in advance of the meeting. In the event
that titles are received later, they shall be placed in order of receipt
at the end of the list and read, if there is time. Such supplementary
titles shall be conspicuously posted.

IV.

1. The term of service of each chairman of a section shall be three
years, to date from the closing session of the April meeting next
following his election. Chairmen of sections shall be chosen by mail
ballot, the member receiving the highest number of votes cast to be
deemed elected. It shall be the duty of each retiring chairman to
conduct the election of his successor and to report the result of the
election to the home secretary before the April meeting at which his
term of service expires. Should any section fail to elect a chairman
before November 1, the president is empowered to appoint a tem-
porary chairman to serve until the April meeting next following.
No chairman shall be eligible for reelection for two consecutive
terms.

2. The chairman of each section of the Academy shall submlt to
the members of his section, not later than November 1 of each year,
a ballot containing the names of all those persons who received not
less than two votes in the nominating ballot of the preceding year
and of any other persons who were newly proposed for consideration
at that time. KEach member of the section shall be expected to re-
turn this ballot to the chairman within two weeks with his signature
and with crosses placed against the names of those persons whom
he is prepared to'indorse for nomination. KEach member may also
write upon the ballot in a place provided for the purpose any new
names which he desires to have included in the ballot to be submitted
to the section in the following year. The vote resulting from this
ballot shall be regarded as informal.

The chairman shall then submit to the members of his section a
new ballot showing the results of the informal vote; and each mem-
ber shall be expected to return this ballot to the chairman with his
signature and with crosses placed against the names of those persons
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whom he will indorse for nomination. In order to secure an ade-
quate number of nominations, the chairman, when necassary, shall
obtain by personal solicitation a fuller vote of his section or shall
submit to the section a supplementary formal ballot.

The chairman shall then certify to the home secretary, prior to
January 1, the names of those persons who have been voted for on
the formal ballots by a majority of the members of the section, and
shall furnish him a list of the publications of these nominees, as
required by the constitution. 4

3. Nominations for membership shall give the full name, residence,
and the official positions successively held by the candidate, in addi-
tion to the list of his contributions to science required by the con-
stitution.

4. Preference ballots for election of members shall be sealed in a
blank envelope, which shall be inclosed in another bearing the name
of the sender, and which shall be addressed to the home secretary.
Such envelopes shall be opened only by the tellers. If in any case
the tellers are unable to determine who cast a ballot, or if the latter
contains more names than are to be voted for, the ballot shall be
rejected, but minor defects in a ballot shall be disregarded when
the intent of the voter is obvious.

5. All discussions of the claims and qualifications of nominees at
meetings of the academy shall be held strictly confidential, and re-
marks and criticisms then made may be communicated to no person
who was not a member of the Academy at the time of the discussion.

5

1. The publication of the Proceedings shall be under the general
charge of the council, which shall have final jurisdiction upon all
questions of pohcy relating thereto.

The managmg editor, who may be a nonmember of the Academy,
shall receive a salary which shall be fixed by the council.

The National Academy of Sciences and the National Research
Council shall cooperate in the publication of the Proceedings, begin-
ning with Volume VII.

The management of the Proceedings shall be vested in an execu-
tive committee of three, consisting of the managing editor as chair-
man, for a term of one year, of a representative of the Academy,
and a representative of the National Research Council, each to be
appointed for a term of three years.

The editorial board shall consist of the home secretary and the
foreign secretary of the Academy, the chairman and the permanent
secretary of the National Research Council as ex officio members;
and, in addition, of 10 representatives of the Academy and seven
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representatives of the Research Council, these numbers corresponding
to the number of sections of the Academy and the number of divi-
sions of science and technology of the Research Council.

Beginning with Volume VII the operation of the Proceedings
shall be placed upon a budget basis, the size of the volume in any
year to be determined by the conditions of the budget, the equal
amounts contributed by each organization being determined by
mutual agreement before the beginning of each calendar year.

The managing editor of the Proceedings shall be appointed by
the council of the Academy and the executive board of the National
Research Council upon the nomination of the editorial board.

2. Memoirs may be presented at any time to the home secretary,
who shall report the date of their reception at the next session; but
no memoir shall be published unless it has been read or presented
by title before the Academy.

Before publication all biographical and scientific memoirs must be
referred to the committee on publication, who may, if they deem
best, refer any memoir to a special committee, appointed by the
president, to determine whether the same should be published by
the Academy.

3. Memoirs shall date, in the records of the Academy, from the
date of their presentation to the Academy, and the order of their
presentation shall be so arranged by the secretary that, so far as may
be convenient, those upon kindred topics shall follow one another.

4. The annual report of the treasurer shall contain:

(1) A concise statement of the source, object, and amount of all trust funds
of the academy.

(2) A condensed statement of receipts and expenditures.

(3) A statement of assets and liabilities.

(4) Accounts with individual funds.

(5) Such other matter as he considers appropriate.

5. The accounts of the treasurer shall, between July 1 and August
1 of each year, be audited under the direction of a committee of three
members to be appointed by the president at the annual meeting of
the Academy. Itshall be the duty of the auditing committee to verify
the record of receipts and disbursements maintained by the treasurer
and the agreement of book and bank balances; to examine all securi-
ties in the custody of the treasurer and to compare the stated income
of such securities with the receipts of record; to examine all vouchers
covering disbursements for account of the Academy, including the
National Research Council, and the authority therefor, and to com-
pare them with the treasurer’s record of expenditures; to examine
and verify the account of the Academy with each trust fund. The
auditing committee may employ an expert accountant to assist the
committee in the examination of the books of the treasurer. The
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annual report of the treasurer shall be published with that of the
president to Congress. The reports of the treasurer and auditing
committee shall be presented to the Academy at the autumn meeting,
and shall be published with that of the president to Congress. They
shall be distributed to the members in printed form at the annual
meeting.

V-

1. All apparatus and other materials of permanent value pur-
chased with money from any grant from a trust fund shall be the
property of the Academy unless specific exception is made in the
grant or by subsequent action of the council or the directors of the
trust fund concerned. Receipts for all such property shall be signed
by the grantee and shall be forwarded to the home secretary. All
apparatus and unused material of value acquired in this way shall be
delivered to the home secretary on completion of the investigation for
which the grant was made, or at any time on demand of the council,
and the home secretary shall give an appropriate release therefor.

2. The books, apparatus, archives, and other collections of the
Academy shall be deposited in some safe place in the city of Wash-
ington. A list of the articles so deposited shall be kept by the home
secretary, who is authorized to employ a clerk to take charge of them.

3. A stamp corresponding to the corporate seal of the Academy
shall be kept by the secretaries, who shall be responsible for the due
markings of all books and other objects to which it is applicable.

Labels or, other proper marks of similar device shall be placed
upon objects not admitting of the stamp.

4. The fiscal year of the Academy shall end on June 30 of each year.

5. The standing committee on finance shall consist of the president
of the Academy ex officio, the treasurer ex officio as chairman, and
five members to be appointed annually by the president, two of whom
may be nonmembers of the Academy.

That a budget committee on the expenses of the National Academy
and the National Research Council, to consist of the president of the
Academy, the chairman of the National Research Council, and the
treasurer of the National Academy of Sciences and the National Re-
search Coun.cil, be appointed and the president of the Academy act as
chairman.

VI

1. Standing committees of the Academy on trust funds the income
of which is applied to the promotion of research shall consist of three
or five members. In order to secure rotation in office in such com-
mittees, when not in conflict with the provisions of the deeds of gift,
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the term of service on a committee of three members shall be three
years; on a committee of five members the term shall be five years.

2. The annual reports of the committees on research funds shall, so
far as the Academy has authority to determine their form, give a cur-
rent number to each award, stating the name, position, and address
of the recipient; the subject of research for which the award is made,
and the sum awarded; and in later annual reports the status of the
work accomplished under each award previously made shall be an-
nounced, until the research is completed, when announcement of its
completion and, if published, the title and place of publication shall
be stated, and the record of the award shall be reported as closed.

VIII.

1. Any rule of the Academy may be amended, suspended, or re-
pealed on the written motion of any two members, signed by them,
and presented at a stated meeting of the Academy, provided the same
shall be approved by a majority of the members present.




APPENDIX C.

ORGANIZATION OF THE ACADEMY, 1921,

Expiration.
of term..
Walcott, Charles D., president_____ : April, 1923
Michelson, A. A, vice president____________________ April, 1923.

Mhllilcan SR AL foreign ‘gecretary. . nvh o o o o T RE Tl L ADYHL 192D
ADDHot»C G RhomeFseeretary .- 0 U aewcloal, o0 0 €L April, 1923
Ransome, F. L., treasurer___________._ A April, 1923

ADDITIONAL MEMBERS OF COUNCIL.

Carty, J. J,

Day, A. L.

Pearl, Raymond.

Birkhoff, G. D.
'Blichfeldt, H. F.
Bliss, G. A.
Bolza, Oskar
Dickson, L. E.

Abbot, C. G. (chairman,
1923).

Adams, W. S.

Aitken, R. G..

Barnard, E. E.

Campbell, W. W,

Ames, J. S.
Barus, Carl
Bell, A. G.
Bridgman, P. W,
Crew, Henry
Duane, William

Hall, E. H.
Hastings, C. S.
Hayford, J. F.

Lyman, Theodore
86660°—22——9

1919-1922.

Donaldson, H. H,

1920-1923.

Morgan, T. H.

1921-1924.

Hale, George E.

SECTIONS.
1. MATHEMATICS.

Kasner, Edward
Miller, George A.
Moore,/E. H.
Osgood, W. F.
Story, W. E.

2. ASTRONOMY,

Comstock, G. C.
Durtis, H Dy
Elkin, W. L.
Frost, E. B.
Hale, G. E.
Leuschner, A. O.

3. PHYSICS.

Mendenhall, C. E.
Mendenhall, C. E.
Merritt, Ernest
Michelson, A. A.
Miller, D. C.
Millikan, R. A,
Nichols, E. F.
Nichols, E. L.
Pierce, G. W.
Pupin, M. 1.

Van Vleck, E. B.
Veblen, Oswald
‘White, H. S.
1922
Wilezynski, E. J.

(chairman,

Moulton, F. R.
Russell, H. N.
Schlesinger, Frank
Seares, F. H.
Slipher, V. M.
Stebbins, Joel

Stratton, S. W,
Thomson, Elihu
Trowbridge, Augustus
(chairman, 1923).
Trowbridge, John
Webster, A. G.
Wilson, Edwin B.
Wood, R. W.
Woodward, R. S.
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Abbot, H. L.

Carty, J. J. (chairman,
1923).

DPunn, Gano

Durand, W. F.

Bancroft, W. D.
Baxter, G. P.
Bogert, M. T.
Boltwood, B. B.
Chandler, C. F.
Clarke, F. W.
Franklin, E. C.
Gomberg, Moses
Gooch, F. A.
Harkins, W. D.
Hillebrand, W. F.

Branner, J. C.

Chamberlin, T. C.

Clarke, J. M.

Cross, Whitman

Dall, W. H.

Dana, E. S.

Davis, W. M.

Day, A. L. (chairman,
1924).

Bailey,. L. H.
man, 1924)

Britton, N. L.

Campbell, D. H.

Coulter, J. M.

(chajz-

(=]

4. ENGINEERING.

Emmet, W. L.eRoy
Freeman, J. R.
Howe, H. M.
Jewett, F. B.
Kennelly, A. E.

5. CHEMISTRY.

Jackson, C. L.
Johnson, T. B.
Kohler, E. P.
Langmuir, Irving-
Lewis, G. N.
Michael, Arthur
Morley, E. W.

Noyes, A. A.
Noyes, W. A, (chairman,
1922).

Osborne, T. B.

Kemp, J. F.

Leith, C. K.
Lindgren, Waldemar
Merriam, J. C.
Osborn, H. F.
Pumpelly, Raphael
Ransome, F. L.
Reid, H. I\
Schuchert, Charles

7. BOTANY.

Goodale, G. L.
Harper, R. A.
Jones, L. R.
Osterhout, W. J. V.
Robinson, B. L.

Ryan, H. J.
Squier, G. O.
Stillwell, I.. B.
Taylor, D. W.

Remsen, Ira
Richards, T. W.
Smith, Alexander
Smith, Edgar F.
Stieglitz, Julius
Wells, H. L.
Whitney, W. R,

. GEOLOGY AND PALEONTOLOGY.

Scott, W. B.
Ulrich, E. O.
Vaughan, T. W,
Walcott, C. D.
Washington, H. S.
White, David.
Willis, Bailey

Sul‘gent, C.S.
Setchell, W. A.
Smith, Erwin F.

_ Thaxter, Roland

Trelease, William

<, ZOOLOGY AND ANIMAL MORPHOLOGY.

Calkins, G. N.
Castle, W. E.
Chapman, F. M.
Conklin, E. G.
Davenport, C. B.
Donaldson, H. H.
Forbes, S. A.
Harrison, R. G.
Herrick, C. J.

Howard, L. O.

" Jennings, H. S.

Lillie; F', R.

McClung, C.

Mark, E. L.

Mayor, A. G.

Merriam, C. H.

Morgan, T. H. (chairman,
1922),

E.

Morse, E. S.
Parker, G. H.
Pearl, Raymond
Ridgway, Robert
Verrill, A. E.
‘Wheeler, W. M.
Wilson, Edmund B.
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9. PHYSIOLOGY AND PATHOLOGY.

Abel, J. J. Halsted, W. S. McCollum, E. V.

Armshy, H. P. Hektoen, Ludvig Mendel, L. B. (chairman,
Benedict, F. G. Henderson, L. J. 1922),

Cannon, W. B. Howell, W. H. Prudden, T. M.

Carlson, A. J. Hunt, Reid Smith, Theobald
Chittenden, R. H. Jones, Walter Van Slyke, D. D.
Councilman, W. T. Levene, P. A. T. Vaughan, V. C.

Cushing, Harvey Loeb, Jacques Welch, W. H. \
Flexner, Simon Lusk, Graham

Folin, Otto MacCallum, W. G.

10. ANTHROPOLOGY AND PSYCHOLOGY.

Angeil, TR Fewkes, J. W. (acting Hrdlicka, Ales
Boas, Franz chairman). Thorndike, E. L.
Cattell, J. McK Hall, G. S. Woodworth, R. S.
Dewey, John Holmes, W. H.

STANDING COMMITTEES. E

ON WEIGHTS, MEASURES, AND COINAGE.

Mendenhall, T. C. (chair- - Michelson, A. A. Webster, A. G.-
man). Morley, E. W. Woodward, R. S.

ON SOLAR RESEARCH.

Hale, G. E. (chairman). Michelson, A. A. Nichols, E. T..
Campbell, W. W.
ON PUBLICATION.

The President. The Home Secretary. Stratton, S. W,
EDITORIAL BOARD OF THE PROCEEDINGS.
The Home Secretary and the Foreign Secretary of the Academy, the Chair-

man of the Executive Board, and the Permanent Secretary of the National
Research Council.

William Duane, 1923. Arthur L. Day, 1922, John M. Clarke, 1921.
R..G. Harrison, 1923. Gano Dunn, 1922, Ludvig Hektoen, 1921.
J. C. Merriam, 1923. L. J. Henderson, 1922, H. S. Jennings, 1921.
E. H. Moore, 1923. W. J. V. Osterhout, 1922. R. A. Millikan, 1921,
F. Schlesinger, 1923. R. M. Yerkes, 1922, W. A. Noyes, 1921.
W. M. Wheeler, 1923. Augustus Trowbridge C. A. Adams

F. G. Cottrell E. B. Mathews G. W, McCoy

C. E. McClung Clark Wissler F. L. Ransome

ON COLLECTION OF HISTORICAL PORTRAITS, MANUSCRIPTS, INSTRUMRENTS, ETC. ,

Walcott, C. D. (chair- C(larke, F. W, Pupin, M. I.
man). Hale, G. E.
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FINANCE COMMITTEE,

Ransome, F. L. (chair- Cross, Whitman Walcott, C. D.
man). Dunn, Gano

TRUST FUNDS,

THE BACHE FUND.
[$60,000.]

Researches in physical and natural science.
Frost, E. B. (chairman). Harrison, R. G. Webster, A. G.

THE WATSON FUND.

[$25,000.1
Watson medal and the promotion of astronomical research.
Leuschner, A, O. (chair- Comstock, G. C. . Elkin, W. L,
man).

THE HENRY DRAPER FUND.

[$10,000.]
Draper medal and investigations in astronomical physics.
Campbell, W. W. (chair- Abbot, C. G., 1926. Michelson, A. A., 1922,
man), 1924, Hale, G. E., 1923. Russell, H. N,, 1925.

THE J. LAWRENCE SMITH FUND.

[$10,000.]
J. Lawrence Smith medal and investigations of meteoric bodies.

Cross, Whitman (chairman), 1922, Adams, W. S., 1924, Dana, E. S., 1923,
Schlesinger, F., 1925, Clarke, F. W., 1926.

THE BARNARD MEDAL.1

Meritorious service to science.

Noyes, A. A. (chairman). Campbell, W. W, Nichols, E. F.
Morgan, T. H. Richards, T. W,

THE BENJAMIN APTHORP GOULD FUND.

. [$20,000.]

Researches in astronomy,
Moulton, F. R. (chairman). Barnard, E. E. Woodward, R. S.

THE WOLCOTT GIBBS FUND.
[$5,5645.50.]

Chemical research, !
Jackson, C. L. (chairman). Richards, T. W. Smith, Edgar F.

1 Every five years the committee recommends the person whom they consider most de-
serving of the medal, and upon the approval of the academy the name of the nominee is
forwarded to the trustees of Columbia University, who administer the Barnard medal fund,
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THE COMSTOCK FUND.

[$12,406.02.]

Researches in electricity, magnetism, and radiant energy.

Nichols, E. L. (chairman), 1923, Millikan, R. A., 1926. Whitney, W. R., 19"4
Carty, J. J., 1925, Webster, A. G., 1922,

THE MARSH FUND.
[$20,000.]

Original research in the natural sciences.

Merriam, J. C. (chalrman) 1922, Clarke, J. M., 1923,
Schuchert, Charles, 1924,

THE AGASSIZ FUND.

[$50,000.]

Géneral uses of the academy.

THE MURRAY FUND.

[$6,000.]
Agassiz medal and contributions to oceanography.
Dall, W. H. (chairman), 1924. Davis, W. M., 1922, Mayer, A. G., 1923.

THE MARCELLUS HARTLEY FUND.

[$1,200.]

Medal for eminence in the application of science to the public welfare.

- Noyes, A, A. (chairman), 1922. Stratton, S. W., 1922, Pupin, M. I., 1924.

Osborn, H. F., 1924, Welch, W. H., 1923.
Taylor, D. W., 1923.

THE DANIEL GIRAUD ELLIOT FUND.

[$8,000.]

Medal and honorarium for most meritorious work in zoology or paleontology
published in each year.

Osborn, H. F. (chairman). I Lucas, F. A. Walcott, C. D.
THE MARY CLARK THOMPSON FUND.

[$10,000.]

Medal for most important services to geology and paleontology.
Clarke, J. M. (chairman), 1922, Lindgren, W., 1923. Osborn, H. F., 1924.

THE JOSEPH HENRY FUND,

[$40,000.]
To assist meritorious investigators, especially in the direction of original
research,
Durand, W. F. (chairman). Davenport, C. B. Merriam, J. C.
Day, Arthur L. MeClung, C. E.

1 Not a member of the academy.
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Date of

election,
Abbot, Charles Greeley, Smithsonian Institution, Washington, D. C_____ 1915
Abbott, Henry L., U. S. Army, 23 Berkeley Street, Cambridge 38, Mass__ 1872
Abel, John Jacob, Johns Hopkins University, Baltimore, Md____________ 1912
Adams, Walter Sydney, Solar Observatory Office, Pasadena, Calif______ 1917
Aitken, Robert Grant, Lick Observatory, Mount Hamilton, Calif________ 1918
Allen, J. Asaph, American Museum of Natural History, New York City__. 1876
Ames, Joseph S., Johns Hopkins University, Baltimore, Md____________ 1909
Angell, James Rowland, Carnegie Corporation, New York City__________ 1920
Armsby, Henry Prentiss, State College of Pennsylvania, Pa____________ 1920
‘Bailey, Liberty Hyde, Ithaca, N. Y =£e 1917
Bancroft, W. D., 7 East Avenue, Ithaca, N. Y e e 1920
Barnard, E. E., Yerkes Observatory, Williams Bay, Wis________________ 1911
Barus, Carl, Brown University, Providence, R. I___.___________________ 1892
Baxter, Gregory Paul, T. J. Coolidge, jr., Memorial Laboratory, Cam-

Hridge, Mags, ot e S Nt e TS 8 1916
Bell, A. Graham, 1331 Connecticut Avenue, Washington, D. C ___________ 1883
Benedict, Francis Gano, Nutrition Laboratory, Boston 17, Mass_________ 1914
Birkhoff, George David, Harvard University, Cambridge, Mass________ 1918
Blichfeldt, Hans Frederick, Leland Stanford University, Calif__________ 1920
Bliss, Gilbert Ames, University of Chicago, Chicago, I11________________ 1916
Roas, Franz, Columbia University, New York City_____________.________ 1900
Bogert, Marston Taylor, Columbia University, New York City___________ 1916
Boltwood, B. B., Yale University, New Haven, Conn L 4 1911
Bolza, Oskar, Reichsgrafenstr. 10, Freiburg, Germany 1909
Branner, John C., Stanford University, California 1905
Bridgeman, Percy Williams, Jefferson Physical Laboratory, Cambridge,

MASSL_CoLe. e i o e RGN i S e S D T 1918
Britton, Nathaniel Lord, New York Botanical Gardens, New York City___. 1914
Calkins, Gary Nathan, Columbia University, New York Oty ol Jeisyikes 1919
Campbell, D. H., Leland Stanford University, Calif__ 1910
Campbell, William W., Lick Observatory, Mount Hamilton, Calif________ 1902
Cannon, Walter Bradford, Harvard University, Cambridge, Mass_______ 1914
Carlson, Anton Julius, University of (hicago, 'Chicago, I o =1 il ¥ 1920
Carty, John J., American Telegraph & Telephone Co., New York Clty____ 1917
Castle, William Ernest, 186 Payson Road, Belmont, Mass______________ 1915
Cattell[TamesMcK., ‘Garrison, N. ¥oopbat € v GCOE" fomdieda . e 3 1901
Chamberlin, Thomas C., University of Chicago, Chicago, Il____________ 1903
Chandler, Charles F., Columbia University, New York City____________ 1874
Chapman, Frank Michler, American Museunr of Natural History, New

D1t S0 o SR R et IR AR == 4 S ot o b e SR il Gl P e 1921

. Chittenden, Russell H., Sheffield Scientific School, New Haven, Conn____ 1890
Clarke, F. W., U. 8. Geological Survey, Washington, D. C_______________ 1909
Clarke, J. M., State Museum, Albany, N. Y 1909
Comstock, George C., Washburn Observatory, Madison, Wis____________ 1899
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election.
Qonklin, B RPringetion MNfuda i o fipe 3 ot B sy degdlin b oo 1508
Qoulter, J. M., University of Chicago, Chicago, T .. ... .o . . 1909
Councilman, William T., Harvard Medical Scheol, Boston, Mass_________ 1904
Crew, Henry, Northwestern University, Evanston, I11..________________ 1909
Cross, Whitman, 2138 Bancroft Place, Washington, D. C________________ 1908
Curtis, Heber Doust, Allegheny Observatory, Pittsburgh, Pa____________ 1919
Cushing, Harvey, Harvard University, Cambridge, Mass________________ 1917
Dall, William H., Smithsonian Institution, Washington, D. C___________ 1897
Dana, Edward S., Yale University, New Haven, Conn_________ MR o 1884
Davenport, Charles Br, Cold:iSpring, Harbor) NiaYoolil fangumal) goiool o 1912
Dayvis, William Morris, 31 Hawthorn Street, Cambridge 38, Mass________ 1904
Day, Arthur L., 2801 Upton Street, Washington, D. C_—_______.___.______ 1911
Dewey, John, Columbia University, New York City____._ ... _________ 1910
Dickson, Leonard E., University of Chicago, Chicago, I10________________ 1913

Donaldson, Henry Herbert, Wistar Institute of Anatomy, Philadelphia, Pa_ 1914
Duane, William, Harvard University Medical School, Cambridge, Mass__ 1920

Dunn, Gano, 43 Exchange Place, New York City._.___.__.___ . ____.___ 1919
Durand, William Frederick, Leland Stanford University, Calif__________ 1917
Elkin, William L., Yale University Observatory, New Haven, Conn_____ 1917
Emmet, William Le Roy, General Electric Co., Schenectady, N. Y_______ 1921
Fewkes, Jesse Walter, Bureau of American Ethnology, Washington, D. C. 1914
Flexner, Simon, Rockefeller Institute, New York City____._._____________ 1908
Folin, Otto, Harvard Medical School, Boston, Mass_____________________ 1916
Forbes, Stephen Alfred, Urbanaj Il ssaeepis. aoe fevcaadabilan Laniie 1918
Franklin, Edward Curtis, Leland Stanford University, Calif_____________ 1914
Freeman, John Ripley, Providence, R, I__ g i sabiadD. Hada 1918
Frost, Edwin B., Yerkes Observatory, Williams Bay, W s panad s dis da 1908
Gomberg, Moses, University of Michigan, Ann Arbor, Mich_.____________ 1914
Gooch, Frank A., 291 Edwards Street, New Haven, Conn________________ 1897
Goodale, George L., Harvard University, Cambridge, Mass-__ ... __ 1890
Hale, George E., Solar Observatory Office, Pasadena, Calif______________ 1902
Hall, Edwin H., Harvard University, Cambridge, Mass_________________ 1911
Hall, Granville Stanley, Clark University, Worcester, Mass_____________ 1915
Halsted, William Stewart, Johns Hopkins Medical School, Baltimore, Md_ 1917
Harkins, William Draper, University of Chicago, Chicago, T11.___________ 1921
Harper, R. A,, Columbia University, New York City.___________________ 1911
Harrison, Ross G., Yale University, New Haven, Conn___________.______ 1913
Hastings, Charles 8., Yale University, New Haven, Conn________________ 1889
Hayford, John F., Northwestern University, Evanston, Ill_______._______ 1911
Hektoen, Ludvig, 637 South Wood Street, Chicago, IIl__________________ 1918
Henderson, Lawrence Joseph, Harvard University, Cambridge, Mass____ 1919
Herrick, Charles Judson, University of Chicago, Chicago, Ill____________ 1918
Hillebrand, William F., Bureau of Standards, Washington, D. C_________ 1908
Holmes, William H., U. 8. National Museum, Washington, D. C________ 1905
Howard, Leland Ossian, U, S. Dept. of Agriculture, Washington, D. C____ 1916
Howe, Henry Marion, Broad Brook Road, Bedford Hills, N, Y___________ 1917
Howell, William H., School of Hygiene and Public Health, Baltimore, Md_ 1905
Hrdlicka, Ales, United States National Museum, Washington, D. C______ 1921
Hunt, Reid, Harvard Medical School. Boston, Mass_____________________ 1919

Jackson, Charles L., 383 Beacon Street, Boston, Mass___________________ 1883
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election.
Jennings, Herbert Spencer, Johns Hopkins University, Baltimore, Md___ 1914
Jewett, Frank Baldwin, Western Electric Co., New York, N. Y__________ "1918
Johnson, Treat Baldwin, Yale University, New Haven, Conn____________ 1919
Jones, Lewis Ralph, University of Wisconsin, Madison, Wis____________ 1920
Jones, Walter, Johns Hopkins University, Baltimore, Md_______________ 1918
Kasner, Edward, Columbia University, New York City__-—____________ 1917
Kemp, James F., Columbia University, New York City_________________ 1911
Kennelly, Arthur Edwin, Harvard University, Cambridge, Mass_________ 1921
Kohler, Elmer Peter, Harvard University, Cambridge, Mass____________ 1920
Langmuir, Irving, General Electric Co., Schenectady, N. Y_____________ 1918
Leith, Charles Kenneth, University of Wisconsin, Madison, Wis________ 1920
Leuschner, Armin O., University of California, Berkeley, Calif__________ 1913
Levene, Pheebus Aaron Theodor, Rockefeller Institute, New York City___ 1916
Lewis, Gilbert N., University of California, Berkeley, Calif_____________ 1913
Lillie, Frank Rattray, University of Chicago, Chicago, T11______________ 1915
Lindgren, Waldemar, Mass, Institute of Technology, Cambridge, Mass____ 1909
Loeb, Jacques, Rockefeller Institute, New York City___________________ 1910
Lusk, Graham, Cornell University Medical College, New York City____- 1915
Lyman, Theodore, Harvard University, Cambridge, Mass________________ 1917
MacCallum, William George, Johns Hopkins Hospital, Baltimore, Md____ 1921
McClung, Clarence E., University of Pennsylvania, Philadelphia, Pa_____ 1920
McCollum, Elmer Vernon, Johns Hopkins Med. School, Baltimore, Md____ 1920
Mark, Edward L., 109 Irving Street, Cambridge, Mass__________________ 1903
Mayor, Alfred Goldsborough, 276 Nassau Street, Princeton, N. J________ 1913
Mendel, Lafayette B., Yale University, New Haven, Conn_______________ 1913
Mendenhall, Charles Elwood, University of Wisconsin, Madison, Wis____ 1918
Mendenhall, Thomas C., 329 North Chestnut Street, Ravenna, Ohio______ 1887
Merriam, C. Hart, 1919 Sixteenth Street, Washington, D. C____________ 1902
Merriam, John Campbell, Carnegie Institution, Washington, D. C________ 1918
Merritt, Ernest, Cornell University, Itaca, N. Y__________.______Z _.___ - 1914
Michael, Arthur, 219 Parker Street, Newton Center, Mass_______________ 1889
Michelson, Albert A., University of Chicago, Chicago, TIl________ VA4 E TN 1888
Miller, Dayton C., Case School of Applied Science, Cleveland, Ohio______ 1921
Miller, George Abram, University of Illinois, Urbana, TH_______________ 1921
Millikan, Robert Andrews, California Inst. of Technology, Pasadena, Calif_. 1915
Moore, Eliakim H., University of Chicago, Chicago, IIl________________ 1901
Morgan, T. H., Columbia University, New York City_-________________ 1909
Morley, Edward W., West Hartford, Conn____________________.___._____ 1897
Morse, Edward. S.,SalemcMuassl Ui i) @evilonbos e, - fuieh 18 1876
Moulton, F. R., University of Chicago, Chicago, IN___________._____: ___ 1910
Nichols, Edward L., Cornell University, Ithaca, N.-Y________________.__ 1901
Nichols, Ernest F., Mass. Institute of Technology, Cambridge, Mass______ 1908
Noyes, Arthur A., California Institute of Technology, Pasadena, Calif____ 1905
Noyes, William A., University of Illinois, Urbana, I _____________ __ 1910
Osborn, H. F., American Museum of Natural History, New York City__- 1900
Osborne, T. B., Agricultural Experiment Station, New Haven, Conn_____ 1910
Osgood, William Fogg, Harvard University, Cambridge, Mass___________ 1904
Osterhout, Winthrop John Vanleuven, Harvard University, Cambridge,
Mass._ 2! abud 11939
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Date of

election.
Parker, George H., 16 Berkeley Street, Cambridge, Mass____.__-_._______ 1913
Pearl, Raymond, 625 St. Paul Street, Baltimore, Md______________ 1916
Pierce, George Washington, Harvard University, Cambridge, Mass______ 1920
Prudden, T. Mitchell, 160 West 59th Street, New York City_____________ 1901
Pumpelly, Raphael, Gibbs Avenue, Newport, R. I {L, ndd 1872
Pupin, Michael I., Columbia University, New York City_________________ 1905
Ransome, Frederick Leslie, United States Geological Survey, Washing-

ton, D. C B ASEE ARG S L e e S s MR A AT o7 e T G o Nl AL 1914
Reid, H. Fielding, Johns Hopkms University, Baltimore, Md.___________ 1912
Remsen, Ira, Johns Hopkins University, Baltimore, Md._______________ 1882
Richards, Theodore W., Wolcott Gibbs Memorial Laboratory, Cambridge,

BERSEC onn e n MDD AR TN TIEPINIIL BH. 1899
Ridgway, Robert, 1030 South Morgan Street, Olney, Tll._________________ 1917
Robinson, Benjamin Lincoln, Harvard University, Cambridge, Mass.____ 1921
Russell, Henry Norris, Princeton University, Princeton, N. J.__________ 1918
Ryan, Harris Joseph, Stanford University, Stanford, Calif.____________ 1920
Sargent, Charles S., Arnold Arboretum, Jamaica Plains, Mass.________ 1895
Schlesinger, Frank, Yale University Observatory, New Haven, Conn_____ 1916
Schuchert, Charles, Yale University, New HEven, Confozr ol st sl 1910
Scott, William B., Princeton University, Princeton, N. J._____________ 1906
Seares, Frederick Hanley, Mount Wilson Observatory, Pasadena, Calif.__ 1919
Setchell, William Albert, University of California, Berkeley, Calif.____ 1919
Slipher, Vesto Melvin, Lowell Observatory, Flagstaff, Ariz______________ 1921
Smith, Alexander, Columbia University, New York City_________________ 1915
Smith, Edgar F., University of Pennsylvania, Philadelphia, Pa__________ 1899
Smith, Erwin F., Bureau of Plant Industry, Washington, D. C.________ 1913
Smith, Theobald, Rockefeller Institute for Medical Research, Princeton,

10 R s RIS S i LN A T TR TR S SURDIAE SR S, S 1908
Squier, George Owen, Chief Signal Officer, United States Army, Wash-

Ty vat oG B A PN T G N o T AR R S i 1919
Stebbins, Joel, University of Illinois Observatory, Urbana, Ill.________ 1920
Stieglitz, Julius, University of Chicago, Chicago, Ill.___________________ 1911
Stillwell, Lewis Buckley, 143 Liberty Street, New York City___________ 1921
Story, William E., Clark University, Worcester, Mass._._______________ 1908
Stratton, Samuel Wesley, Bureau of Standards, Washington, D. O e
Taylor, David Watson, Department of the Navy, Washington, D. C.___ 1918
Thaxter, Roland, Harvard University, Cambridge, Mass._______________ 1912
hemsoh EIhY; SWampSeottaMasSr o inaii a1l o] e Sl il N 1907
Thorndike, Edward Lee, Columbid University, New Y OPK: /IR L 1917
Trelease, William, University of Illinois, Urbana, Ill.______.____________ 1902
Trowbridge, Augustus, Princeton University, Princeton, N. J._________ 1919
Trowbridge, John, Harvard University, Cambridge, Mass.______________ 1878
Ulrich, Edward Oscar, U. S. Geological Survey, Washington, D. C.______ 1917
Van Slyke, Donald Dexter, Rockefeller Institute, New York City_____ 1921
Van Vleck, E. B., University of Wisconsin, Madison, Wis._______________ 1911
Vaughan, T. Wayland, U. S. National Museum, Washington, D. C_______ 1921
Vaughan, Victor Clarence, University of Michigan, Ann Arbor, Mich.___ 1915
Veblen, Oswald, Princeton University, Princeton, N, J._________________ 1919

YVerrill, A. B, 582, Central Avenue, Westville, Conn. oo 1872
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election.
Walcott, Charles D., Smithsonian Institution, Washington, D. C.________ 1896
Washington, Henry Stephens, Geophysical Laboratory, Washington, D. C. 1921
Webster, Arthur G., Clark University, Worcester, Mass.______________ 1903
Welch, William H., 807 St. Paul Street, Baltimore, Md._________.______ 1895
Wells, Horace L., Yale University, New Haven, Conn._________________ 1903
Wheeler, William M., Harvard University, Cambridge, Mass._________ 1912
White, David, United States Geological Survey, Washington, D. C.______ 1912
White, Henry Seely, Vassar College, Poughkeepsie, N. Y._____________ 1915
Whitney, Willis Rodney, General Electric Co., Schenectady, N. Y.______ 1917
Wilezynski, Ernest Julius, University of Chicago, Chicago, I11___________ 1919
Willis, Bailey, Leland Stanford University, Stanford, Calif_____________ 1920
Wilson, Edmund B., Columbia University, New York City_____________ 1899
Wilson, Edwin B., Massachusetts Institute of Technology, Cambridge,

Massilimhl e N oo - pnt st s 1919
Wood, Robert W,, Johns Hopkins University, Baltimore, Md.________ 1912
Woodward, Robert S., Carnegie Institution, Washington, D. C._________ 1896
Woodworth, Robert Sessions, Columbia University, New York City______ 1921

HONORARY MEMBER.
smith, Sidney I.;-¥ale Uhiversity, New Haven,"Conm Z8C0_So0r  Po8020 20 1884
FOREIGN ASSOCIATES.
Adams, Frank Dawson, McGill University, Montreal, Canada____________ 1920
Arrhenius, S. A., Nobelinstitut, Stockholm____ 1908 -
Barrois: Charles; Universite, Tlle S - e e 1908
Bateson, William, John Innes Horticultural Institution, Merton Park,

Surrey e o G ey s o o Ve et 1921
Brggger. "W G Tnlveraitet "Christiania . - e 1903
Peiyries Huoor Lunteren, Hollanaer- ~o > i o8 S0 S0nel Lo e L 1904
Deslandres, Henri, Astrophysical Observatory, Meudon_________________ 1913
Dewar, Sir James, University, Cambridge, England_____________________ 1907
Eijkman, Christian, University of Utrecht, Utrecht, Holland_. ___________ 1921
Forsyth, A. R., Imperial College of Science and Technology, London_____ 1907
Geikie, Sir Archibald, Haslemere, Surrey .- ____ _________ __________ 1901
Groth, Pavl von. Ui versitat, Munaeh o e 1905
3 TRY 0 17 MR D U0+ i Sl st i e Oy L A Gl 1913
Hilbert, David, Universitiit, Gﬁttingen____'__________________‘_ __________ 1907
Jordan, Marie Ennemond Camille, College of France, Paris______________ 1920
Kapteyn, John C., Rijks Universiteit, Groningen—_._____________________ 1907
Klein, Felix, Thiversitdt, Gottingen . . . " o . .. _ . 1898
KopselaAtbrechtigHeldelbera s son ity S i ol U e I Sl 1913
Klsthetl R FEiedrich BonMel. Db o o i e e e e e 1913
Lacroix, Frangois Antoine Alfred, Musée d’Histoire Naturelle, Paris_____ 1920
Lankester, Sir E. Ray, South Kensington, London—_____________________ 1903
Larmor, Sir Joseph, St. Johns College, Cambridge__ ___________________ 1908
Lorentz, Hendrik Anton, Rijks Universiteit, Leiden—___________________ 1906
Onnes, Heike Kammerlingh, University of Leiden, Leiden______________ 1920
Ostwald, Wilheim, Grossbothen bei Leipzig___________________________ 1906
Pavlov, Ivan Petrovitch, Inst. for Experimental Medicine, Petrograd____ 1908
Penck,sAlbreeht, Universitit, Berlin & =t JEri st ol b0 0l oo 1909
Picard, Charles Kmile, Université, Paris___ SR R e R 1903
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Date of
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Prain, Sir David, Royal Botanic Gardens, Kew, Surrey_____ 1920
Ramon y Cajal, Santiago, University of Madrid, Madrid 1920
Rutherford, Sir Ernest, Newnham Cottage, Queen’s Road, Cambridge___ 1911
Schuster, Sir Arthur, Yeldall, Twyford, Berkshire______________________ 1913

Seeliger, Hugo Ritter von, Universitiit, Munich
Thomsony Sir.doseph, Iniversity, Cambridge. . - Ligisi 10 = .
Yolterra.Vite, Universitd, Rome sl iz aileael b ca e L doael sn il e &
Yander Waals; Johannes D, Amsterdameny oo e | i oo W
Wolf, Max F. J. C., Heidelberg___ i

Deceased members.

Date of Date of Date of Date of
election. death. election. death.
Abbe, Cleveland.......... 1878 Oct. 28,1916 || Davidson, George......... 18742 | Dec. 2,1911
Agassiz, Alexander........| 1866 Mar. 27,1910 || Davis,Charles H.......... ©) Feb. 18,1877
Apassiz, Lowis. .. ..... ..<: Q) Dec. 14,1873 || Draper, Henry............ 1877 Nov. 20,1882
Atkinson, George Francis.| 19182 | Nov. 14,1918 || Draper,John W.......... 1877 Jan. 4,1882
Alexander,J. H........... @) Mar.' 204867 1 Dutton, C. K. L2t T 0. 18842 | Jan. 4,1912
Alexander, Stephen....... ) June 25,1883 || Eads,James B............ 1872 Mar. 8,1887
Bache, Alexander Dallas.. (O] Feb. 14,1867 || Emmons,Samuel F....... 1892 Mar. 28,1911
Baird, Spencer F......... 1864 Aug. 19,1887 || Engelmann, Geofge ....... ) Feb. 4,1884
Barker, George F......... 18762 | May 24,1910 || Farlow,W.G............. 18792 | June 3,1919
BARENAYAd He AP o ool (L2) Apr. 27,1889 || Ferrel, William........... 1868 Sept. 18,1891
Barnard,J. G . ) May 14,1882 || Fraser,John Fries........ ) Oct. 12,1872
Barrell, Joseph 19192 | May 4,1919 || Gabb, William M......... 1876 May 30,1878
Barglevt: W H Gl LI O] Feb Ly, I8U3 I Gonth WAL . 2 Uos Lol 1872 Feb. 2,1893
Becker, George Ferdinand 19012 | Apr. 20,1919 || Gibbs, Josiah Willard..... | 1879 Apr. 28,1903
Beecher, Charles Emerson 1899 Feb. 14,1904 || Gibbs, Wolcott........... @) Dec. 9,1908
Billings,John S........... 1883 Mar. 11,1913 || Gilbert, Grove Karl.......| 18832 | May 1,1918
Bocher, Maxime.......... 19092 | Sept. 12,1918 || Gill, Theodore Nicholas...| 1873 Sept. 25,1914
BosSElewWiS.. .2 .. cicaeei 1889 Oct. 5,1912 || Gilliss, James Melville. ... ™ Feb. 09,1865
Bowditch, Henry P....... 18872 | Mar. 13,1911 || Goode, G. Brown......... 1888 Sept. 6,1896
Brewer, William H 18802 | Nov. 2,1910 || Gould, Augustus A....... O] Sept. 15,1866
Brooks, William Keith....| 1884 Nov. 12,1908 || Gould, Benjamin A....... *72) Nov. 26,1896
Brown-Sequarh,Chas. E.. 1868 Apr, © 21804 T GIRY, ASBC. . (e ciarasscik ) Jan. 30,1888
Brush, George Jarvis...... 18682 | Feb. ' 6,1912 || Guyot, Arnold............ ‘ @) Feb. 8,1884
Bumstead, Henry A ...... 19132 | Dec. 31,1920 H_adley, o 0 AR G R 1872 Nov. 14,1872
Casey, Thomas L......... 1890 Mar. 25,1896 || Hague, Arnold............ | 1885 May 15,1917
Caswell, Alexis............ ) Jan. 8,1877 || Haldeman,S.S........... ‘ 1876 Sept. 20,1880
Chandler, Seth Carlo...... 18882 | Dec. 31,1913 | Hall, Asaph............... 1875 Nov. 22,1907
Chauvenet, William. ..... @) Dec, "13,1879 (["H AU TaNes. .o & ovsonses i (1?) | Aug. 17,1898
Clark, Henry James....... 1872 July 1,1873 || Hayden,F.V............. 1873 Dec. 22,1887
Clark, William B 1908 July 27,1917 || Henry,Joseph............ ") May 13,1878
Coffin, James H.. 1869 Feb. 6,1873 || Hilgard, Eugene W....... 1872 Jan. 8,1916
COMBEI RO 2t () Jan. 8,1890 || Hilgard,Julius E......... ) May 9,1890
Comstock,Cyrus B....... 1884 May 29,1910 {| Hill, George William...... 1874 Apr. 16,1914
Cook, George H........... 1887 Sept. 22,1889 || Hill, Henry B............ 1883 Apr. 6,1903
Cooke, Josiah P........... 1872 Sept. 3,1894 || Hitchcock, Edward....... ) Feb. 27,1864
Cope, Edward D.......... 18722 | Apr. 12,1897 || Holbrook,J.E............ 1868 Sept. §8,1871
Coues, Elliott.....c........ 1877 Dec. 25,1899 || Holden,Edward Singleton| 1885 Mar. 16,1914
Crafts, James M.. 1872 June 21,1917 || Hubbard,J.8............. ) Aug. 16,1863
Dalton,J.C.... 1864 Feb. 2,1889 || Humphreys,A. A......... ) Dec. 27,1883
Dana, James D 0] Apr. 14,1895 || Hunt, T. Stery 18732 | Feb. 12,1892

1 Charter members, Mar. 3, 1863. # Biographical memoirs have not been presented.
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Deceased members—Continued.

Date of Date of Date of Date of
election. death. election. death.
1875 | Jan. 15,1902 || Pourtales, L. F........... 1873 | July 19,1880
18072 | Sept. 8,1920 || Powell, John W.......... 1880 | Sept. 23,1902
1903 Aug. 26,1910 || Putnam, Frederick W....| 18852 | Aug. 18,1915
1866 July 21,1909 || Rodgers, John............ ) May 5,1882
Keeler, Jo Hiw il ssmnh o 1900 Aug. 12,1900 || Rogers, Fairman......... O] Aug. 22,1900
King, /Clarence.......cisax 1876 Dec. 24,1901 || Rogers, Robert E4....... @ Sept. 6,1884
Kirtland, Jared P.........| 1865 Dec. 10,1877 || Rogers, William A....... 1885 Mar. 1,1898
Lane,J. Homer. .. 1872 May 3,1880 || Rogers, William B.5...... (O] May 30,1882
Langley, Samuel P.......| 1876 Feb. 27,1906 || Rood, Ogden N.......... 1865 Nov. 12,1902
Lea, Matthew Carey . .| 1892 Mar. 15,1897 || Rosa, E. B................ 19132 | May 17,1921
Le Conte, John. .......... 1878 Apr. 29,1891 || Rowland, Henry A....... 1881 Apr. 16,1901
Le Conte,John L......... ) Nov. 15,1883 || Royce, Josiah............| 19062 | Sept. 14,1916
Le Conte, Joseph.......... 1875 July 6,1901 || Rutherfurd, Lewis M ..... ) May 30,1892
Leidy, Joseph............. @) Apr. 30,1891 || Sabine, Wallace C. W....| 19172 | Jan. 10,1919
Lesley, J. Peter . .......... ) June 1,1903 || Saxton, Joseph........... O] Oct. 26,1873
Lesquereux, Leo.......... 1864 Oct. 20,1889 || Schott, Charles A........ 1872 July 31,1901
Longstreth, Miers F....... O] Dec. 27,1891 || Scudder, Samuel H....... 18772 | May 17,1911
Loomis, BHaS. <. coverin 1873 Aug. 15,1889 || Sellers, William.......... 18732 | Jan. 24,1905
Lovering, Joseph. 1873 Jan. 18,1892 || Silliman, Benj.,sr........ ) Nov. 24,1864
Lyman, Theodore.........| 1872 | Sept. 9,1897 || Silliman, Benj.,jr........ &) Jan. 14,1885
AT D - DR R O] Sept. 16,1871 || Smith, J. Lawrence....... 1872 Oct. 12,1883
Mall, Franklin P......... 19072 | Nov. 17,1917 || Smith, Richmond Mayo..| 18902 | Nov. 11,1901
Mapsh QU P 0o s c st 1866 July 23,1882 || Stimpson, William....... 1868 May 26,1872
Magsh. 0. €l oo s ctiie 18742 | Mar. 18,1899 || Strong, Theodore......... ) Feb. 1,1869
Mayer, Alfred M.......... 1872 July 13,1897 || Sullivant, W.S........... 1872 Apr. 30,1873
Meek, F. B 1869 Deec. 21,1876 || Torrey, John............. 1) Mar. 10,1873
MelgRe M, CF t3- e s 1865 Jan.. > 2:180% W Potten. 3. G 2.0 Lot ) Apr. 22,1864
Meltzer, Samuel James...| 19122 | Nov. 8,1920 || Trowbridge, William P...| 1872 Aug. 12,1892
Minot, Charles Sedgwick..| 1897 Nov. 19,1914 || Trumbull, James H......| 1872 Aug. 5,1897
Mitchell, Henry.......... 18852 | Dec. 1,1902 /| Tuckerman, Edward..... 1868 Mar. 15,1886
Mitchell, Silas Weir...... 1865 Jan. . 4,1914 | Van Hise, O, R, . nsnpoiah 19022 | Nov. 19,1918
Morgan, Lewis H......... 1875 Dec. 17,1881 || Walker, Francis A........ 1878 Jan. 5,1897
-Morse, Harmon N........ 19072 | Sept. 8,1920 || Warren, G. K............ 1876 Aug. 8,1882
Morton, Henry........... 1874 May 9,1902 || Watson, JamesC......... 1868 Nov. 23,1880
Neof, John Klrie:oitlv. ..o 19042 | Aug. 13,1915 || Watson, Sereno.......... 1889 Mar. 9,1892
Newherry, 3: 8. 0.0 oo cads ) Dec. 7,1892 || Wheeler, Henry Lord..... 19092 | Oct. 30,1914
Newcomb, Simon. . .| 18692 | July 11,1909 || White, Charles A 1889 June 29,1910
Newton, H.A............ ) Aug. 12,189 || Whitman, C. O........... 1895 | Dec. 6,1910
Newton, John............ 1876 | May 1,1895 || Whitney, Josiah D...... (L2) | Aug. 19,196
Norton, William A....... 1873 Sept. 21,1883 || Whitney, William D.3.. .. 18652 | June 29,1894
Oliver, James E.....c.-.- 1872 Mar. 27,1895 || Williston, Samuel W ..... 19152 | Aug. 30,1918
Packards A B 10, ios il 1872 Feb. 14,1905 || Winlock, Joseph.......... ®) June 11,1875
Penfield, Samuel L....... 1900 Aug. 13,1906 || Wood, Horatio C......... 18792 | Jan. 3,1920
Poters, C. H LR o f 18762 | July 18,1890 || Woodward, J.J.......... 1873 Aug. 17,1884
Peirce, Benjamin 3....... *2) Oct. 16,1880 || Worthen, A. H........... 1872 May 6,1888
Peirce, Benjamin Osgood. 1906 Jan. 14,1914 || Wright, Arthur Williams. 18812 | Dec. 19,1915
Pickering, Edward C 18732 | Feb. 3,1919 || Wyman, Jeffries.......... ) Sept. 4,1874
Pierce, Charles S. 8. 18762 | Apr. 20,1914 || Young, Charles A........ 1872 Jan. 3,1908
Pirsson, LLovis!V . .unessds 19132 | Dec. 8,1919

1Charter members,

[ar. 3, 1853

2Biographical memoirs have not been presanted.

tResigned 1873.

4Dropped —, reelected 1875.
5 Dropped —, reelected 1872.

.
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Adams, J. C.

Airy, Sir George B.
Argelander, F, W. A.
Auwers, G. F. J. Arthur
Backlund, Oskar

Baer, Karl Ernest von
Baeyer, Adolf von

. Barrande, Joachin

Beaumont, L. Elie de
Becquerel, Henri
Berthelot, M. P. E. .
Bertrand, J. L. F.
Boltzmann, Ludwig
Bornet, Edouard
Boussingault, J. B. J. D.
Boveri, Theodor
Braun, Alexander
Brewster, Sir David
Bunsen, Robert W.
Burmeister, C. H. C.
Candolle, Alphonse de
Cayley, Arthur
Chasles, Michel
Chevreul, M. E.
Clausius, Rudolph
Cornu, Alfred
Crookes, Sir William
Darboux, Gaston
Darwin, Sir George How-
ard
Dove, H. W.
Dumas, J. B.
Ehrlich, Paul
Faraday, Michael
Fischer, Emil

Gegenbaur, Karl

Glydén, Hugo

Gill, Sir David

Hamilton, Sir Willianr Ro-
wan

Helmholtz, Baron H. von

Hoff, J. H. van’t

Hofmann, A. W.

Hooker, Sir Joseph D.

Huggins, Sir William

Huxley, T. H.

Ibafiez, Carlos

Janssen, J.

Joule, James P.

Kekulé, August

Kelvin, Lord

Kirchoff, G. R.

Koch, Robert

Kolliker, Albert von

Kohlrausch, Friedrich

Kronecker, Hugo

Lacaze-Duthiers, Henri de

Leuckart, Rudolph

Lie, Sophus

Liebig, Justus von

Lister, Lord

Loewy, Maurice

Ludwig, K. F. W.

Marey, E. J.

Mendeléeff, D, I.

Milne-Edwards, Henri

Moissan, Henri

Murchison, Sir Roderick I.

Murray, Sir John

Oppolzer, Theodore von

O

Owen, Sir Richard
Pasteur, Louis
Peters, C. A. F.
Pfeffer, Wilhelm
Plana, G. A. A.
Poincaré, Jules Henri
Rammelsberg, C. F.
Ramsay, Sir Williamy
Rayleigh, Lord
Regnault, Victor
Retzius, Gustav
Reymond, Emil Du Bois
Richthofen, F. von
Rosenbusch, Karl Harry
Ferdinand
Sachs, Julius von
Schiaparelli, Giovanni
Stas, Jean Servais
Stokes, Sir George G.
Strasburger, Edouard
Struve, Otto von
Suess, Eduard
Sylvester, J. J.
Tisserand, F. F.
Virchow, Rudolph von
Vogel, H. C.
Waldeyer, Wilhelm
Weierstrass, Karl
Weismann, August
‘Wohler, Friedrich
‘Wundt, Wilhelm
Wiirtz, Adolph
Zirkel, Ferdinand
Zittell, K. A. R. von
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